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Murata Electronics represents the state-of- 
the-art in volume manufacturing of leaded 
and chip multilayer ceramic capacitors. 
With 50 years of design and manufacturing 
experience, Murata is the world’s largest 
supplier of ceramic capacitors shipping in 
excess of 2.5 billion capacitors per month 
globally. At the same time we maintain one 
of the highest quality levels in the industry. 


In addition to being a world class volume 
leader, Murata offers a large, comprehen- 
sive breadth of capacitor products to the 
electronics industry in order to meet the 
needs and range of changing applications 
today. As technology changes, Murata is a 
leader in offering the device and packaging 
format required for modern capacitor 
applications of today, as well as tomorrow. 


Features of Murata ceramic capacitor 
facilities include: 

* Highly automated manufacturing 
processes to ensure the reliability and 
repeatability of capacitor products 
offered to the industry. 

* Class 10,000 or better clean room front 
end operations. 

* 100% electrical testing of all 
components. 

* Continuous QC inspection and audits 
of all materials and processes to ensure 
product consistency. 

«A complete and modern test facility to 
monitor, maintain, and ensure one of 
the highest outgoing quality levels 
available in the industry. 

¢ Dedicated employees who are 
committed to excellence in servicing 
our customers and follow the principles 
set forth in Murata’s 1.0 QRS Quality 
Initiative. 


If a capacitor device to meet your specific 
requirement is not illustrated in this catalog, 
contact your nearest Murata sales 
representative's office. Our trained 
Applications Engineers and sales 
personnel are ready to become “a small 
part in your success”. 


Copyright © 1994 by Murata Electronics North America, Inc. 
All rights reserved. 


This literature is not intended to provide all essential 
information for proper product performance in specific 
circumstances. Murata Electronics may make improvements 
and changes to the products without notice. Although effort 
has been made to insure accuracy, the data in this literature 
is Suggestive only and is not warranted. 


Your further inquiry is required to obtain necessary data and 
warnings for performance in specific product applications 
and manufacturing circumstances. Please confirm detailed 
specifications by approving our individual drawings and 
specification sheets. 


Murata Electronics offers these products only under a 
limited warranty and remedy, and a general exclusion of all 


other liability, particularly for consequential and incidental 
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harm and for merchantability and fitness for specific use. 


THE MONOLITHIC 
CERAMIC CAPACITOR... 


Multilayer monolithic ceramic capacitors 
represent the current state-of-the-art for 
providing high capacitance per unit 
volume in a variety of readily available 
form factors. 


Radial devices are compatible with the 
high speed automatic insertion 
equipment used in the assembly of 
printed circuit boards. Unleaded, 
unencapsulated chip capacitors are also 
available in tape and reel packaging for 
high speed automatic placement in 
hybrid and printed circuit board 
assemblies. 


All monolithic ceramic capacitor form 
factors begin as a basic chip which 
consists of alternating layers of ceramic 
dielectric on which electrodes are 
printed. The stacked layers are sintered 
(fired) at very high temperatures to form 
a single monolithic device. Internal, 
alternate electrode layers are connected 
thru common end terminations to form 
the basic chip capacitor. Leads are 
attached in radial form to the chip end 
termination. The bare leaded chip is then 
encapsulated with an epoxy contact 
compound, which meets UL94V-0. 


Ceramic dielectric materials of various 
formulations are available with the most 
common being COG, X7R and Z5U/Y5V. 
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CHIPS — 
GRM Series 
COG AND TEMPERATURE COMPENSATING 


FEATURES 
® Miniature size ® Uniform dimensions and ® Wide selection of capacitance rd 
@ No Polarity configuration values and voltages 
® Nickel Barrier Termination & Flow for GRM339, 40, 42-6 and @ Largest production capacity 
Standard — highly resistant Reflow Solderable and volumn in the world 
to metal migration ® Minimum series inductance 
®@ Tape and Reel Packaging 
PART NUMBERING SYSTEM 
GRM40 --- COG _ 101 050° .A D 
T 
| i a 
CAPACITOR 3-digit code TEMPERATURE CAPACITANCE VALUE CAPACITANCE VOLTAGE MARKING PACKAGING 
TYPEAND SIZE appears as CHARACTERISTICS Expressed in picofarads TOLERANCE Identified by ©*A=Unmarked 
See below and necessary *COG and identified by a three- (10pForless) athree-digit *B=EIA Marking 
following pages. __ to indicate P2H digit number. First two *C=+.25pF number. C=Non-standard 
special thickness = R2H digits represent significant § *D=+.5pF Contact 
requirements. S2H figures. Last digit specifies (over 10pF) Factory. 
Please consult T2H the number of zeros to * J=45% 
your local sales U2J follow. For fractional values 
office for details. SL below 10pF, the letter “R” Reel Diameter/ Cod 
is used as the decimal Tape Material =| YOCe 
point and the last digit *7" Paper Tape D 
becomes significant. *7" Plastic Tape L 
*13” Paper Tape J 
*13” Plastic Tape K 
* Bulk B 
See pages 27-29 for additional 
marking and packaging information 
T/R per ElA-481-1 
Bulk Cassette 
7” Paper 
2mm pitch Q 
CHIP DIMENSIONS y 
DIMENSIONS: in. (mm) Size Bn s i : g (Min.) : 
ae Code Length Width Thickness Insulation Termination 
.040+.002 .020+.002 .020+.002 012 .004 
*GRM 36 0402 (1.020.05) (0.5+0.05) (0.50.05) (0.3) (0.1) 
.060+.006 .030+.006 .020 .014+.006 
: thaiiacallll Dhadadle WR US (0.8020.15) (0.5) (0.3520. 15) 
J i ~Taane | 080.006 050+.006 030 .020+.010 
i L eo | | (2.0+0.15) (1.2520.15) (0.75) (0.50.25) 
ok es ‘Taone |  .1252.006 063+.006 040° 020+.010 
~ T *GRM 42-6 1206 (2041) (1 6x0 Note 1: ( (0 5+0 
Ss. cer |e | ene | C8 _| se 
g 125s. 100+. with capacitance . -UcUs. 
New *GRM 42-2 1210 (3.2+0.15) (2.5+0.15) value, See (1.0) (0.5+0.25) 
rem 180+.012 125+.008 capacitance 080 025+0.15 
*GRM 43-2 | 1812 (4.6+0.3) (3.2+0.2) ran rian (2.0) (0.63+0.38) 
.180+.012 .250+.016 for thickness. .080 .025+0.15 
*GRM 43-4 | 1825 (4.60.3) (6,350.4) (2.0) (0.63+0.38) 
* .220+.012 .200+.010-.025 .080 .025+.015 
*GRM 44-1 | 2220 (5.60.3) (5.140.25-0.5) (2.0) (0.6320.38) 
* .220+.012 .250+.016 .080 .025+.015 
*GRM 44 =| 2225 (5.60.3) (6.3520.4) (2.0) (0.6320.38) 
*Non EIA-Standard Size 
CHIP TERMINATION DIAGRAMS 
Nickel Barrier Layer (Standard) 
GRM Series 
Ceramic Dielectric 
Inner Electrode 
Inner Termination (Ag or Ag/Pd) ' 
Nickel Plated Barrier Layer y y 
Tin Plating 9 


* Available as standard through authorized Murata Electronics Distributors. 
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SPECIFICATIONS 
GRM Series 


COG AND TEMPERATURE COMPENSATING 


GENERAL ELECTRICAL 

Te rature Coefficient Te ture R a 

oda sie . ca a ee Capacitance & Q <1000pF 1 MHz +100 MHz @ 1.0 + .2 Vrms 

i Z N60 + 60 ppm 55° to +85°C (Frequency & Voltage): > 1000pF Snr aah .2 Vrms 

= + 60 ppm —55° to +85°C Q Limits ek ae 

S2H = N330 + 60 ppm -55° to +85°C oop TA one 

T2H = N470 + 60 ppm —55° to +85°C . : 100,000 megohms or 1000 megohms — mfd 

U2J = N750 + 120 ppm —55° to +85°C Insulation Resistance (whichever is less) with rated voltage applied 

SL = N1000 to P350 —55° to +85°C for 2 minutes max with 50mA limiting current 

+ Dielectric Strength 250% of rated voltage for 5 seconds with series 
TC Tolerance for COG See (Flash) resistor limiting charging current to 50mA max. 
Refer to EIA-RS198D for other limitations Aging Negligible 


MECHANICAL 
TEST TEST METHOD POST TEST LIMITS 
Terminal <0603 1.0 Ibs. 
Adhesion 20805 2.2 Ibs. 
Sis Eeany Roar No evidence of termination peeling 
Mounting 10 ‘ 
ant 2 mm deflection (paper phenol board) 
: Capactor R340. ' 1mm deflection (Glass epoxy board) 
Deflection pte = — = Ceetlection : 
, % T ‘ No mechanical damage 
SIRI pestiirer eA as jee Capaciianceimater Cap., DF, IR meet initial limits 
Supporter 
- MIL-STD-202 Contact factory for 
iil Method 208F test limits 
ENVIRONMENTAL 
TEST TEST METHOD POST TEST LIMITS 
Thermal MIL-STD-202, Method 107, Condition A Appearance: No visual damage 
Shock AC: = +2.0% or +0.5pF (whichever is greater) 
(Air to Air) Post thermal Shock measurement shall be taken after 24 hours Q : >30pF=1,000 min., < 30pF = 400 + [20 x C(pF)] 
stabilization. I.R. : = 100,000MQ min. or 1,000MQepF (whichever is less) 
RATED VOLTAGE LOW VOLTAGE 
Appearance: No defects 
Apply rated voltage for 500 Apply .5 Vrms for 250 Capacitance: +3% or +.3pF (whichever is less) 
Humidity + 12 hours at 85°C and 85% + 12 hours at 85°C and 85% Q : >30pF = 500 min., <30pF = 200 + [10 x C(pF)] 
relative humidity relative humidity |.R. : 10,000MQ or 100MQ-mfd. (whichever is less) 
See Note 1 See Note 1 Flash : 250% rated voltage 
Appearance : No defects 
Apply 200% of rated voltage for 1000 + 12 hours at Capacitance : +3% or +.3pF (whichever is greater) 
Life Test maximum operating temperature Q : >30pF = 500 min., <30pF = 200 + [10 x C(pF)] 
1.R. : 10,000MQ or 100MQ-mfd. (whichever is less) 
See Note 2 Flash : 250% rated voltage 


Note 1: Upon completion of either above test wait 24 hours prior to performing post testing. 
Note 2: Upon completion of above test wait 24 hours prior to performing post testing. 
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CHIPS = 


GRM Series 
COG 
MURATA DESIGNATION GRM 42-6 GRM 42-2 
EIA TYPE DESIGNATION 
WwVvDC 


(NOTE) 


CAPACITANCE (pF) 1.0 


10 


100 


1000 


(uF) .01 


1 


Note: Capacitance values = EIA 24 Step = 10, 11, 12, 13, 15, 16, 18, 20, 22, 24, 27, 30, 33, 36, 39, 43, 47, 51, 56, 62, 68, 75, 82, 91 


For values under 1.0pF and other values not listed, contact your local Murata Electronics Sales Office. 


STANDARD THICKNESS/PACKAGING SPECIFICATIONS 


DIMENSIONS: mm 


! 


Bulk Tape 
Pcs/bag (typical) Pes/7 inch (178 mm) reel Pes/13 inch (330 mm) reel 
Plastic Paper Embossed Paper Embossed 
T:0.5+0.05 1000 10000 N/A N/A N/A 
0.7 2 1000 4000 4000 10000 10000 
T:0.840.1 1000 4000 N/A 10000 N/A 
Te 4.0 Ns 1000 4000 3000 10000 10000 
Wes ie * 1000 N/A 3000 N/A 10000 
ee 1000 N/A 2000 N/A 8000 


4400 


*GRM 40 T=1.25+.1 


Caro 


GRM Series 


MURATA DESIGNATION GRM 43-2 GRM 43-4 GRM 44-1 GRM 44 
EIA TYPE DESIGNATION 1812 1825 2220 2225 
WwvDC 50 100 200 50 100 200 50 100 200 50 100 200 
CAPACITANCE (pF) 1.0 
(NOTE) 
10 " | | 
100 Sa. 
1000 
(HF) .01 
| il 


Note: Capacitance values = EIA 24 Step = 10, 11, 12, 13, 15, 16, 18, 20, 22, 24, 27, 30, 33, 36, 39, 43, 47, 51, 56, 62, 68, 75, 82, 91 
For values under 1.0pF and other values not listed, contact your local Murata Electronics Sales Office. 


STANDARD THICKNESS/PACKAGING SPECIFICATIONS 


Bulk Tape 
DIMENSIONS (mm) Pcs/bag (typical) Pcs/7 inch (178 mm) reel Pes/13 inch (330 mm) reel 
Plastic Paper Embossed Paper Embossed 
| RR 1000 N/A 1000 N/A 5000 
| 1000 N/A 1000 N/A 5000 
, 
PBEe | T2005 1000 N/A 1000 N/A 4000 
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CHIPS - 


GRM Series 
TEMPERATURE COMPENSATING 
MURATA DESIGNATION GRM 39 GRM 40 
EIA TYPE DESIGNATION 0603 0805 


CHARACTERISTIC P P2H | R2H | S2H > _T2H U2J SL 


2H | R2H | S2H | T2H | U2H | SL 
wvpc 50 100 50 100 50 100 50 100 50 100 50 100) 50 100 50 100 50 100 50 100 50 100 50 100 


CAPACITANCE (pF) 1.0 
(NOTE) 


10 
100 
1000 . ai 
(uF) .01 I 


Note: Capacitance values = EIA 24 Step = 10, 11, 12, 13, 15, 16, 18, 20, 22, 24, 27, 30, 33, 36, 39, 43, 47, 51, 56, 62, 68, 75, 82, 91 
For values under 1.0pF and other values not listed, contact your local Murata Electronics Sales Office. 


STANDARD THICKNESS/PACKAGING SPECIFICATIONS 
Bulk Tape 
DIMENSIONS (mm) Pes/bag (typical) Pcs/7 inch (178 mm) reel Pes/13 inch (330 mm) reel 


Plastic Embossed Paper Embossed 


Tore, 1000 4000 4000 10000 10000 


ae] T:0.8 +0.1 1000 N/A 10000 N/A 
ae THOS 5 1000 4000 3000 10000 10000 
ee | T1126) 9 1000 N/A 3000 N/A 10000 7) 
a | T1535 1000 N/A 2000 N/A 8000 


*“GRM 40T=1.25+.1 


CHIPS - <a" 
GRM Series nuPata 
TEMPERATURE COMPENSATING 


GRM 42-2 
SL 
50 100 
pe 


VS MURATA DESIGNATION GRM 42-6 
EIA TYPE DESIGNATION 1206 
CHARACTERISTIC 


1210 
P2H | R2H | S2H | T2H | U2 | SL 
mi 


50 100) 50 100, 50 100 50 100 50 100 50 100 


CAPACITANCE (pF) 1.0 | 


(NOTE) 
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10 


ww 1000 


2700 
3000 3000 3999 3900 


(uF) .01 


4 
Note: Capacitance values = EIA 24 Step = 10, 11, 12, 13, 15, 16, 18, 20, 22, 24, 27, 30, 33, 36, 39, 43, 47, 51, 56, 62, 68, 75, 82, 91 
For values under 1.0pF and other values not listed, contact your local Murata Electronics Sales Office. 


STANDARD THICKNESS/PACKAGING SPECIFICATIONS 


Bulk Tape 
DIMENSIONS (mm) Pes/bag (typical) Pes/7 inch (178 mm) reel Pcs/13 inch (330 mm) reel 
| Plastic Embossed Paper Embossed 
1000 4000 10000 10000 
bane 2a T: 0.8 +0.1 1000 4000 10000 10000 
acy T31:0 ay 1000 4000 3000 10000 10000 
eg ee 
Peas | T3125 4 1000 N/A N/A 10000 
ww |— =F 
| 1000 8000 


CHIPS — 
GRM Series 


HIGH DIELECTRIC CONSTANT TYPE 


PART NUMBERING SYSTEM 
GRM 40 --- X7R 103 K 050 A OD 
—— — = 
| os 
CAPACITOR 3-digit code TEMPERATURE CAPACITANCE VALUE CAPACITANCE VOLTAGE MARKING PACKAGING 
TYPEAND SIZE appears as CHARACTERISTICS — Expressed in picofarads TOLERANCE Identified by © *A=Unmarked 
See below and necessary *X7R and identified by a three- X7R:*K=+10%  athree-digit © *B=EIA Marking 
following pages. _ to indicate *Z5U digit number. First two *M=+20% number. C=Non-standard 
special thickness *Y5V digits represent significant | Z5U: *M=+20% Contact 
requirements. figures. Last digit specifies *Z+80, -20% Factory. 
Please consult the number of zeros to Y5V: *Z+80, -20% 
your local sales follow. 


office for details. 


Reel Diameter/ 
Tape Material 
*7” Paper Tape 
*7” Plastic Tape 
*13” Paper Tape 
*13” Plastic Tape 
*Bulk 

See pages 27-29 for additional 
marking and packaging information 
T/R per ElA-481-1 


Bulk Cassette | 
7” Paper 
2mm Pitch Q 
CHIP DIMENSIONS 
= < : EIA L Ww T g (Min.) e 
DIMENSIONS: in. (mm) | Size Code Length Width Thickness Insulation | Termination 
040+.002 020+,002 020+.002 012 004 
*GRM 36 0402 (1.0+0.05) (0.5+0.05) (0.50.05) (0.3) (0.1) 
-060+,006 030.006 020 014.006 
- *GRM 39 0603 (1.6+0.15) (0.80+0.15) (0.5) (0.35+0.15) 

L ne 080+.006 050+.006 030 020+.010 
Ne re *GRM 40 0805 | (2,020.15) (1.25+0.15) (0.75) (0.5+0.25) 
“~~ T | 125+.006 063+.006 040 020.010 

Sp | *GRM 42-6 | 1206 (3.2+0.15) (1,620.15) Notet: (1.0) (0.5+0.25) 
age | 125+,006 100+.006 aie care 040 020.010 
125+. 100+. with capacitance . UcUt. 
*GRM 42-2 1210 (3.2+0.15) (2.5+0.15) | value. See (1.0) (0.50.25) 
~—480+.012 125+.008 capacitance 080 025+.015 
ene eee | SE (4620.3) | (3.20.2) co a) (0.6320.38) 
180+.012 250+.016 for thickness. 080 02520.15 
*GRM 43-4 1825 (4.60.3) — (6.3520.4) (2.0) (0.63+0.38) 
F 220.012 | .200+.010-.025 080 025.015 
es (5.60.3) (5.1+0.25-0.5) (2.0) (0.6320.38) 
; 220+.012 250+.016 080 025.015 
*GRM 44 2225 (5.60.3) (6.350.4) (2.0) (0.63+0.38) 


*Non EIA-Standard Size 


CHIP TERMINATION DIAGRAMS 


Nickel Barrier Layer (Standard) 
GRM Series 


Ceramic Dielectric 
Inner Electrode 


Inner Termination (Ag or Ag/Pd) 
Nickel Plated Barrier Layer 


Tin Plating 


* Available as standard through authorized Murata Electronics Distributors. 
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SPECIFICATIONS 
GRM SERIES 


GENERAL/ELECTRICAL 


HIGH DIELECTRIC CONSTANT TYPE 


Capacitance Change 
with Temperature: Y5V 


X7R : £15% ACX -55°C to +125°C 
Z5U : “35% ACX +10°C to +85°C 
185% ACX -30°C to +85°C 


X7R : 1KHz +100Hz @ 1.0 +.2Vrms 


X7R 
100,000 megohms or 1000 megohms-mfd 
(whichever is less) 
Z5U/Y5V 


Insulation 
Resistance (I.R.) 


Capacitance & D.F. : 10,000 megohms or 500 megohms-mfd 
(Frequency & Voltage) ay bat ee : oo. (whichever is less) 
Dielectric Strength 250% of rated voltage for 5 seconds with series 
25 to 100V 16V (Flash) resistor limiting charge current to 50mA max. 
feclantl X7R 2.5% 3.5% 7 
Dissipation Factor (D.F.) 75U 3.0% (25V 5%) X7R 3% 
i ’ . 
Y5V 50% 9.0% Typ. Aging (per Decade) ty oi 
MECHANICAL 
TEST TEST METHOD POST TEST LIMITS 
Terminal rT <0603 1.0 Ibs. 
Adhesion Glass epoxy board F 20805 2.2 Ibs. : 
No evidence of termination peeling 
——s mic a 2 mm deflection (paper phenol board) 
D , Secaeitiale a OES ' 1 mm deflection (Glass epoxy board) 
eflection es =| eetlection : 
P i <= a No mechanical damage 
AS IN aaah tes Lenainete- Capacitance mister Cap., DF, IR meet initial limits 
Supporter | 
=a MIL-STD-202 Meets Requirement 
Soldarability Method 208F For specific details contact factory 


ENVIRONMENTAL 
TEST TEST METHOD POST TEST LIMITS 
MIL-STD-202, Method 107, Condition A ee ee 
Prior to starting Thermal Shock test, capacitors shall be heat treated  75U=+20.0% 
Lisle (deaged) for one (1) hour at 150°C. Allow capacitors to stabilize at i po ee Bie nee inn emir eitaan 
oc om temperature for 48 hours prior to taking initial ts, | D.F : X7R=2.5% max. @ 25°C, (3.5% max. @ 25°C for 16V Series 
(Air to Air) hai ai 9A ae a a ee ca 75U=3.0% max. @ 25°C. (5.0% max. @ 25°C for 25V Series) 
Y5V=5.0% max. @ 25°C, (9.0% max. @ 25°C for 16V Series) 
Post thermal Shock measurement shall be taken after 48 hours LR. : X7R=100,000MO min. of 1,000MQey/F (whichever is less) 
stabilization. Z5U/Y5V=10,000 or SOOMQeyF min. (whichever is less) 
RATED VOLTAGE LOW VOLTAGE Appearance: No defects 
‘iz Capacitance: X7R + 12.5% ACX, Z5U/Y5V +30% ACX 
Apply rated voltage for 500 Apply .5Vrms for 250 D.F. : X7R=3.0% max. @ 25°C, (5% max. @ 25°C for 16V Series) 
Humidity + 12 hours at 85°C and 85% + 12 hours at 85°C and 85% coe sage he Hos max. . ates 1 ey ale) 
i idi i idi =7.5% max. °C, MAX. °C for eries 
Eefetiy uO Fete Seay LR. X7R 10,000MO or 100M0-mfd. (whichever is less) 
Z5U/Y5V 1,000MQ or 50MQ-mfd. (whichever is less) 
See Note 1 See Note 1 Flash : 250% rated voltage 
Appearance: No defects 
Capacitance: X7R + 12.5% ACX, Z5U/Y5V +30% ACX 
Apply 200% of rated voltage for 1000 + 12 hours at D.F. : X7R=3.0% max. @ 25°C, (5% max. @ 25°C for 16V Series) 
Life Test SS opaceen ata ? Z5U=3.5% max. @ 25°C, (7% max. @ 25°C for 16V Series) 
Y5V=7.5% max. @ 25°C, (10% max. @ 25°C for 16V Series) 
|.R. : X7R 1,000MQ, or 50MQ-mfd. (whichever is less) 
Z5U/Y5V 1,000M2Q or 50M-mfd. (whichever is less) 
See Note 2 Flash : 250% rated voltage 


Note 1: Upon completion of either above test wait 48 hours prior to performing post testing. 
Note 2: Upon completion of above test wait 48 hours prior to performing post testing. 


~ 
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CHIPS — 


GRM Series 

HIGH DIELECTRIC CONSTANT TYPE X7R 
MURATA DESIGNATION | GRM36 GRM 39 GRM 40 GRM 42-6 GRM 42-2 wi 
EIA TYPE DESIGNATION 0402 0603 0805 1206 1210 
wvpc 16 25 25 50 100 200/16 25 50 100 200] 16 25 50 100 200/16 25 50 100 200 


CAPACITANCE (pF) 100 


220 | 220 | 220 220 | 220 | 220 


1000 


4700 = 


(uF) .01 lol 


Note: Capacitance values = EIA 12 Step = 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82. For values not listed, contact your local Murata Electronics Sales Office. (“For .1 T Max. = 1.4 mm) 
STANDARD THICKNESS/PACKAGING SPECIFICATIONS 


Bulk Tape 
DIMENSIONS: mm Pcs/bag (typical) Pcs/7 inch (178 mm) reel Pes/13 inch (330 mm) reel 
Plastic Paper Embossed | Paper Embossed 
ee —<—— 
[PS ot:052005 1000 10000 N/A N/A N/A 
: 
oe |: 0.7 we 1000 4000 4000 10000 10000 
i "T 
bees T: 0.8 +0.1 1000 4000 N/A 10000 N/A 
P| ie 16 a 1000 4000 3000 10000 10000 ’ 
Eo a met25 3 1000 N/A 3000 N/A 10000 
en T1549, 1000 N/A 2000 N/A 8000 


*“GRM 40T=1.25+.1 
12 


Chiro— 


GRM Series 
HIGH DIELECTRIC CONSTANT TYPE X7R 
MURATA DESIGNATION GRM 43-2 GRM 43-4 GRM 44-1 GRM 44 
EIA TYPE DESIGNATION 1812 1825 2220 2225 
WwvVDC 16 25 50 100 200 50 100 200 25 50 100 | 200 50 100 200 
CAPACITANCE (pF) 100 
1000 T 
(LF) .01 
a 
1.0 


Note: Capacitance values = EIA 12 Step = 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82. For values not listed, contact your local Murata Electronics Sales Office. 


STANDARD THICKNESS/PACKAGING SPECIFICATIONS 


Bulk Tape 
DIMENSIONS: mm Pcs/bag (typical) Pes/7 inch (178 mm) reel Pes/13 inch (330 mm) reel 
Plastic Paper Embossed Paper Embossed 
eel 131225 os 1000 N/A 1000 N/A 5000 
eae T45 ee 1000 N/A 1000 N/A 5000 
ares. | T2260 ne 1000 N/A 1000 N/A 4000 
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CHIPS — 


GRM Series 
HIGH DIELECTRIC CONSTANT TYPE Z5U 
MURATA DESIGNATION | GRM 39 GRM 40 GRM 42-6 GRM 42-2 wi 
EIA TYPE DESIGNATION 0603 0805 1206 ar 


200 50 


3300 
6800 


wo 50 | soo | amo | so | von | zoo | 50 | 


CAPACITANCE (pF) 1000 


(UF) .01 


Note: Capacitance values = EIA 6 Step = 10, 15, 22, 33, 47, 68. For values not listed, contact your local Murata Electronics Sales Office. 


STANDARD THICKNESS/PACKAGING SPECIFICATIONS 


Tape 
DIMENSIONS: mm Pes/bag (typical) Pes/7 inch (178 mm) reel Pes/13 inch (330 mm) reel 
Plastic Paper Embossed Paper Embossed | 
ae 130% faa 1000 4000 4000 10000 10000 
eee | T:0.8+0.1 1000 4000 N/A 10000 N/A 
[wey | pes Nee 1000 4000 3000 10000 
: 0 

eens: T 34.25 S5* 1000 N/A 3000 
| 1000 N/A 2000 


*“GRM 40T=1.25+.1 
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CHIPS — Peet Pe 
GRM Series uuPata 
HIGH DIELECTRIC CONSTANT TYPE Z5U 


= 
re) 
4 
re} 
r 
= 
MURATA DESIGNATION GRM 43-2 GRM 43-4 GRM 44-1 GRM 44 5 
EIA TYPE DESIGNATION 1812 1825 2220 2225 m 
wvpc 100 100 100 = 
= 
CAPACITANCE (pF) 1000 - 
Es 
> 
© 
4 
re) 
wv 
w” 

(uF) .01 

4 

1.0 


Note: Capacitance values = EIA 6 Step = 10, 15, 22, 33, 47, 68. For values not listed, contact your local Murata Electronics Sales Office. 


STANDARD THICKNESS/PACKAGING SPECIFICATIONS 


Bulk Tape 
DIMENSIONS: mm Pcs/bag (typical) Pes/7 inch (178 mm) reel Pes/13 inch (330 mm) reel 
Plastic Paper Embossed Paper Embossed 
eee | het26 : 9 1000 N/A 1000 N/A 5000 
eae | a esate a5 1000 N/A 1000 N/A 5000 
ae | T:2.0 < 1000 N/A 1000 N/A 4000 
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CHIPS — 
GRM Series 
HIGH DIELECTRIC CONSTANT TYPE Y5V 


MURATA DESIGNATION GRM 42-6 GRM 42-2 wi 
1206 


EIA TYPE DESIGNATION 1210 


WwvDC 16 25 50 (100 
CAPACITANCE (pF) 1000 


(uF) .01 


1.0 


Note: Capacitance values = EIA 6 Step = 10, 15, 22, 33, 47, 68. For values not listed, contact your local Murata Electronics Sales Office. 


STANDARD THICKNESS/PACKAGING SPECIFICATIONS 


Bulk Tape 
DIMENSIONS: mm Pcs/bag (typical) Pcs/7 inch (178 mm) reel Pes/13 inch (330 mm) reel 
Plastic Paper Embossed Paper Embossed 
PR t:05205 1000 10000 N/A N/A N/A 
[ae TiO? ae 1000 4000 4000 | 10000 10000 
nt 
[eee | T:0.8+0.1 1000 4 4000 N/A 10000 N/A 
are Te10 oe 1000 4000 3000 10000 10000 ) 
a) T1254) 53 1000 N/A 3000 N/A 10000 
ers | fe Be es 1000 N/A | 2000 N/A 8000 


*“GRM40 T = 1.25 + 15 


CHIPS - 


GRM Series 
HIGH DIELECTRIC CONSTANT TYPE Y5V 

MURATA DESIGNATION GRM 43-2 GRM 43-4 GRM 44-1 GRM 44 
EIA TYPE DESIGNATION 1812 1825 2220 2225 
WVDC | 16 25 50 50 100 50 
CAPACITANCE (pF) 1000 

(UF) .01 

ll t 
1.0 
43 
year 


Note: Capacitance values = EIA 6 Step = 10, 15, 22, 33, 47, 68. For values not listed, contact your local Murata Electronics Sales Office. 


STANDARD THICKNESS/PACKAGING SPECIFICATIONS 


Bulk Tape 
DIMENSIONS: mm Pcs/bag (typical) Pes/7 inch (178 mm) reel I Pcs/13 inch (330 mm) reel 
Plastic Paper Embossed Paper Embossed 
Pa | Te25 as 1000 N/A 1000 N/A 5000 
eee | Tale ue 1000 N/A 1000 N/A 5000 
ae | Tr20%), 1000 N/A 1000 N/A 4000 


4 
\2) 
= 
ie) 
ie 
=| 
= 
oO 
2) 
m 
BS) 
> 
= 
i?) 
2) 
> 
Uv 
> 
i?) 
4 
Oo 
ms] 
” 


CHIPS — GRM Series 
FOR LOW PROFILE AND SUB-PLCC 
HIGH DIELECTRIC CONSTANT TYPE X7R, Y5V 


MURATA DESIGNATION GRM 40-024 GRM 40-037 GRM 40-026 we 

EIA TYPE DESIGNATION 0805 0805 0805 

MAX THICKNESS .020 .026 -028 

wvbCc 16 25 50 16 25 50 16 25 50 
‘TEMPERATURE =ti(‘«‘i ——— “I 

TEMPERATURE 

CHARACTERISTIC X7R | YSV | X7R> YSV | X7R | YSV | X7R | YSV | X7R | YSV | X7R_ | YSV | X7R_ YSV | X7R | YSV | X7R | YSV 


CAPACITANCE (pF) 100 
220 


1000 


1000 in 


2200 | 2200 


01 01 
01 (uF) | 
012 
015 01 
018 " 017 
027 ; 
033 033 033 033 
047 
059 pi - 
it 
] 
15 
23 15 
1.0 


PACKAGING = Bulk: 1,000pcs/bag TAPE AND REEL: 4,000 pcs/7” (178mm) Reel, 10,000 pcs/13” (330mm) Reel Paper tape only. 


Note: For X7R, Capacitance values = EIA 12 Step = 10, 12, 15, 18, 22, a - 39, 47, 56, 68, 82 
For Z5U and Y5V, Capacitance values = EIA 6 Step = 10, 15, 22, 33, 47, 68 
For values not listed, please contact your local Murata Hoctionies Sales Office. 
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CHIPS — GRM Series aD 
FOR LOW PROFILE AND SUB-PLCC nscPn 


HIGH DIELECTRIC CONSTANT TYPE X7I, ZSU, YSV 


MURATA DESIGNATION GRM 42-625 GRM 42-626] GRM 42-224 GRM 42-225 *GRM 42-221 | GRM 42-226 
EIA TYPE DESIGNATION 1206 1206 1210 1210 1210 1210 

MAX THICKNESS .024 .028 .020 .024 .026 .028 
wvbc 16 25 16 | 25 | 16 25 16 25 25 25 
TEMPERATURE 

CHARACTERISTIC YSV | X7R | Z5U| YSV) YSV) YSV) YSV Z5U | YSV} X7R | Z5U | Y5V 


CAPACITANCE (pF) 100 


1000 


01 (uF) 


1.0 


056 


082 


22 
33 | .33 


1 
PACKAGING = Bulk: 1,000pcs/bag TAPE AND REEL: 4,000 pcs/7” (178mm) Reel, 10,000 pcs/13” (330mm) Reel Paper tape only. 


Note: For X7R, Capacitance values = EIA 12 Step = 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 
For Z5U and Y5V, Capacitance values = EIA 6 Step = 10, 15, 22, 33, 47, 68 
For values not listed, please contact your local Murata Electronics Sales Office. 

* Available as standard through authorized Murata Electronics Distributors. 
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MLC CAPACITORS 
TO REPLACE TANTALUMS AND ELECTROLYTICS 


These new monolithic ceramic chip Lower ESR yields lower net impedance 
capacitors are specifically designed to at higher frequencies. Thus a lower value 
replace tantalum and aluminum electro- of ceramic capacitance may be sufficient 
lytic capacitors in a variety of applications. in bypassing and decoupling circuits. 

The high frequency performance of these Greater surface mounting flexibility and 

- devices make them particularly suitable long-term reliability of ceramic capacitors 
for use in secondary suppression circuits adds to their overall performance vs. cost 
in switching power supplies and other ratio as compared to electrolytics. 


circuits with high frequency performance 
requirements. 


FEATURES* BENEFITS* 

® Lower equivalent series resistance @ Better high frequency performance 

® Lower dissipation factor @ Reduces loss, heat dissipation 

® Higher insulation resistance @ Lower power consumption 

® Higher break-down voltage ®@ Increased reliability 

® No polarity considerations Less over-rating required 

@ Long term dielectric stability @ Eliminates insertion mistakes 

@ Wider solder profile capability Increases circuit design flexibility 

® Solvent wash compatibilty No D.C. bias voltage required 

*When compared to electrolytic capacitors @ Reduces field failures—increases equipment life 


® Greater surface mount flexibility and durability 


EIA Preferred Sizes — Nickel barrier terminations suitable for flow and reflow soldering 


MURATA DESIGNATION *GRM 39 *GRM 40 *GRM 42-6 *GRM 42-2 **GRM 43-2 
EIA TYPE DESIGNATION 0603 0805 1206 1210 1812 
DIMENSIONS: in. (mm) 060 + .006 080 + .006 125 + .006 125 + .006 180 + .012 
L (1.6 + 0.15) (2.0 + 0.15) (3.2 + 0.15) (3.2 + .015) (4.6 + 0.3) 
: E 030 + .008 050 + .008 060 + .008 100 + .008 125 + .008 
ca aS iy w (0.75 + 0.2) (1.25 + 0.2) (1.5 + 0.2) (2.5 + 0.2) (3.2 + 0.2) 
T 035 053 080 
max. (0.9) (1.35) (2.0) 
g 020 030 080 
min. (0.5) (0.75) (2.0) 
014 + .006 020 + .010 025 + .015 
@ | (0.35 +02) (0.5 + 0.25) (0.63 + 0.38) 
wvpc | 16 16 16 
TEMPERATURE CHARACTERISTIC: |_x7R | _ Y5v X7R_ | Y5V X7R Y5V 
CAPACITANCE (pF) 01 O12 


033 


Note: For X7R, Capacitance values = EIA 12 Step = 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 
For Z5U and Y5V, Capacitance values = EIA 6 Step = 10, 15, 22, 33, 47, 68 
For values not listed, please contact your local Murata Electronics Sales Office. 


* Available as standard through authorized Murata Electronics Distributors. 
**Contact your local Murata Electronics Sales Office. 
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MLC CHIP CAPACITORS taal alin 
500 & 1OOO0V RATED muRata) 
GRM Series 


These new surface mount components are designed to 
meet the growing demand for miniature, reliable chip 
capacitors, especially where high volume automation is 
required. Applications include solid state relays, telecom, 
instrumentation, modems, computer peripherals, and others. 


FEATURES 

@ Standard E.1.A. sizes 

@ Up to 2X rated voltage tested 
@ —55°C to +125°C rated 
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BENEFITS 

® Compatible with SMT equipment 
@ Improves long term reliability 

® Suitable for harsh environments 


PART NUMBERING SYSTEM 
a *GRM 42-2 - X7R 103 K 500 A L 
ha a —— 
| —! | me 

CAPACITOR Two or 3-digit TEMPERATURE CAPACITANCE VALUE CAPACITANCE VOLTAGE MARKING PACKAGING 

TYPE AND SIZE code appearsas CHARACTERISTICS  Indentified by a three-digit | TOLERANCE Identified by ©*A=Unmarked 

GRM-Nickel necessary to Standard TC's code. First two digits COG: a three-digit © *B=EIA Marking 

Barrier Plated indicate special COG=0+30ppm represent significant (10pF or less) number. C=Non-standard 

Tin (Standard) thickness X7R=+15% figures. Last digit specifies C=+.25pF Others Marking 

GR-Palladium- requirements. the number of zeros to D=+.5pF available upon 

Silver Please consult follow. For fractional values (Over 10pF) request. - 

(Non-preferred) — your local MENA below 10pF, the letter “R” J=+5% (1,000 volts 
Sales Office is used as the decimal K=+10% codes as 1KV) Tape Material | Standard 
for details. point and the last digit X7R: 

wy becomes significant. K=+10% 13" Plastic Tape| _K | 
a 
Some values cannot be taped. 
Consult your local MENA Sales 


Office for additional marking 
and packaging information. 


*Contact your local Murata Sales Office for available standards. 


CHIP DIMENSIONS *EIA PREFERRED SIZE 
_ EIA L T g e 
DIMENSIONS: in. (mm) Size Length ae | Thickness Insulation Termination 
: 125+.008 060+.008 040 -: 020+.010 
*GRM 42-6" | 1206 (3.2+0.2) (1,540.2) (1.0) | 0,540.25) 
z 125+.008 100+,008 040 -: 0202.00 
*GRM 42-2° | 1210 (3.240.2) (25202) | note: (1.0) "" | (0540.25) 
180+.012 080+.008 Thickness 080 _: .020+.010 
*GRM 43 1808 (4.620.3) (2.0+0.2) varies with (2.0) (0.5+0.25) 
180+.012 wa lee 080 020+.010 
-2* vues aes value. See : i Vee. 
menMAS 2" | 1812 | (4.6+0.3) (32202) | canacttance 2.0)" | (0,540.25) 
harts on 
: 180+.012 502.016 | charts 080 020+.010 
MORSE | fee | (4,620.3) (6.3520.4) _| following (2.0) | (0540.25) 
pages for 
220.012 200". thickness. 080 min. |  .0202.010 
SORM SE. | 2220 (5.620.3) (5.102) (2.0) (0.50.25) 
220+.012 250+.016 080 min. |  .020+.010 
w/ ial Re (5.640.3) (6.35:0.4) (2.0) (0.50.25) 


* Available as standard through authorized Murata Electronics Distributors. 
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CV CHIP CAPACITORS 
500 & 1000V RATED 
GRM Series 


MURATA DESIGNATION GRM 42-6 GRM 42-2 
EIA TYPE DESIGNATION | 1206 1210 
wvpc 500 | 1000 | 500 | 1000 
CAPACITANCE (pF) 1.0 | 
3.5 
10 
100 
202 
1000 + 
(uF) .01 + 
14 


Note: Capacitance values = EIA 12 Step = 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82. For values not listed, contact your local Murata Electronics Sales Office. 


COG 500/1KV 
r 


DIMENSIONS: mm 


Bulk 


Pcs/bag (typical) 


ee 


Tape and Reel 
Pes/7 inch (178 mm) reel 
Embossed 


3000 


2000 (GRM 42-6 & GRM 42-2) 
1000 (GRM 43 to GRM 44-1) 


2000 


1000 


S123, 1000 
1150-2 1000 (GRM 42-6 & GRM 42-2) 

:1.50*5, 1000 (GRM 43 to GRM 44-1) 

: 0 
| 1000 

. 0 

: 0 

: 0 

1000 (GRM 43 to 43-4, GRM 44-1) 
26202 1000 (GRM 44) 


Not Available 


500 


Paper Tape is not available for 500/1KV. Consult your local Murata Electronics Sales Office for 13-inch reel availability. 
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500 (GRM 43 to 43-4, GRM 44-1) 
Not Available (GRM 44) 


CV CHIP CAPACITORS 


| mufota = 
a 
500 & IOO0V RATED 2 
GRM Series X7R 
- MURATA DESIGNATION GRM 42-6 GRM 42-2 GRM 43 GRM 43-2 GRM 43-4 GRM 44-1 GRM 44 = 
EIA TYPE DESIGNATION 1206 1210 1808 1812 1825 2220 2225 Oo 
WwvDC 500 1000 500 1000 500 1000 500 1000 500 1000 500 | 1000 500 1000 n 
CAPACITANCE (pF) 1.0 > 
= 
i?) 
'?) 
4 
> 
Qo 
4 
oO 
es) 
(¢?) 
820 
noes 1000 
6800 RR 
8100 
i. 9900 01 { 
014 
039 
047 


Note: Capacitance values = EIA 12 Step = 


10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82. For values not listed, contact your local Murata Electronics Sales Office. 


COG 500/1KV 
Tape and Reel 
DIMENSIONS: mm Pes/b ne ‘eas Pes/7 inch (178 mm) reel 
cs/bag (typical) Embossed 
1125-9 1000 (GRM 42-6 & GRM 42-2) 3000 (GRM 42-6 & GRM 42-2) 
T: 1.259 1000 (GRM 43) 1000 (GRM 43) 
1150-0 1000 (GRM 42-6 & GRM 42-2) 2000 (GRM 42-6 & GRM 42-2) 
ee: 1000 (GRM 43 to GRM 44-1) 1000 (GRM 43 to GRM 44-1) 
eee Tie. 1000 2000 
: ——SS—_J_j 
S200”, 1000 1000 
— 
: 0 
| 1000 1000 
T: 2.50 +0 1000 GRM 44-1 500V Not Available 
~ [eres] 02 GRM 44 1KV Not Available 
—— 1000 (GRM 43 to 43-4, GRM 44-1) 500 (GRM 43 to 43-4, GRM 44-1) 
122.76 +0.2 1000 (GRM 44) Not Available (GRM 44) 


Paper Tape is not available for 500/1KV. Consult your local Murata Electronics Sales Office for 13-inch reel availability. 
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CV CHIP CAPACITORS 
1000 TO SQOOV RATED 
GR900 SERIES COG 


These new surface mount components are designed for Yv 
emerging requirements in high voltage power supplies, video 
display terminals, and others. Rugged construction improves 
reliability in environmental extremes, especially found in 
military/aerospace applications. Special configuration and high 
reliability screening, including corona testing, are available. 


FEATURES* 
B@ Voltage up to 5KV 
m—55°C to +125°C rated 


BENEFITS 
@ Improves long term reliability 
@ Suitable for harsh environments 


MURATA DESIGNATION 
DIMENSIONS: in. 


GR960 GR970 GR980 


.380 + .015 480+ .015 990 + .015 -690 + .020 


ay i 605 + .020 675 +015 
~<a 
“S95 a 325 Max. 
> : 


200 Min. .200 Min. 
025 + .015 025 + .015 


CAPACITANCE 


(HF) .010 


Note: Capacitance values = EIA 12 Step = 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82. For values not listed, contact your local Murata Electronics Sales Office. 
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CV CHIP CAPACITORS - 
= 
1000 TO SOOOV RATED 2 
i 
GR9IOO SERIES X7R e 
PART NUMBERING SYSTEM ae 
oO 
GR950 — xX7R 103 K 1KV A B 2, 
| ) } | z 
CAPACITOR Two or three-digit TEMPERATURE CAPACITANCE VALUE CAPACITANCE VOLTAGE MARKING PACKAGING 5 
TYPE AND SIZE code appearsas CHARACTERISTICS — |dentified by a three-digit | TOLERANCE Identified by © A=Unmarked  Bulk=B 
GR=Palladium-Silver necessary to Standard TC’s code. First two digits COG: athree-digit © B=EIA Marking (Tape and 2) 
(Standard) indicate special COG=0+30ppm represent significant F=41% number. C=Non-standard Reel not - 
thickness X7R=+15% figures. Last digit G=+2% 1000=1KV Marking available) > 
requirements. specifies the number J=+5% 2000=2KV (?) 
Please consult of zeros to follow. K=+10% 3000=3KV =| 
your local factory X7R: 4000=4KV (e) 
for details. K=+10% 5000=5KV ms) 
M=+20% ” 
J=+5% on 
special request 
MURATA DESIGNATION GR 940 GR 950 GR 960 GR 970 GR 980 
cut ele L 285 + 015 380 + .015 480 + .015 590 + 015 690 + .020 
L ey Ww W 270+ .015 360 + .015 460 + .015 .605 + .020 675 + .015 
oo xi 
Set gt 
T T .200 Max. .250 Max. .250 Max. .300 Max. .325 Max. 
Rey : cS 
Se g .180 Min. .200 Min. .200 Min. .200 Min. .200 Min. 
e 025 + .015 025 + .015 025 + .015 025 + .015 025 + .015 
wvDdCc KV) 2KV 3KV aKV, 5KV] 1KV) 2KV | 3KV a KV 1KV | 2KV | 3KV | 4KV |SKVITKV | 2KV) 3KV) 4KV/SKV }1KV | 2KV | 3KV | 4KV | SKV 
CAPACITANCE (pF) 220 a } + 
390 390 
820 
4000 1000 = 1000 
1500 1500 
2200 2200 2200 
2700 
3300 3300 
3900 
4700 4700 
5600 
8200 8200 8200} 6800 8200 
(uF) 010 al 010 
015 015 
018 018 018 018 
022 
027 
033 033 
039 
047 047 
056 
068 068 
082 
10 i: | ja) 10 |_| 
18 18 
22 
33 
68 
1.0 
10 4 i = 
Note: Capacitance values = EIA 12 Step = 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82. For values not listed, contact your local Murata Electronics Sales Office. 
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STANDARD 


BAR CODE FORMAT 
AND SPECIFICATIONS 
MENA STANDARD INNER PACKAGE LABEL 
CODE KEY 
A 
cecmmieaitintns: | fo 0000 > 
bie: SUL Fase: 34h cu 
aied 
MENA Part Number WM WU Mt ll 1M ill 
NENA P/N (IPJGRM42-63 tee Pn 
Lovnspection Number M0 J 
muFtata ME471 
a Fiate INSP# (17) AS43 A Y 
DIMENSIONS: inches = 4.0" ——— 
MENA STANDARD SHIPPING LABEL EIA-556 FORMAT 
CODE KEY 
(4S) PKG ID: 1945 480 BIE on 
saves AMUUUiNiiN ill 
(S$) SPECIAL SHIP FROM: 
MURATA 
Special 19@@ W COLLEGE AVE 


Il 


(Q) ae 


Quantity ill 
(K) TRANS ID: 4ACF #1 ig co 
Transaction ID (P.O.) Ml | | || si 
P) BONE RG 40X7R103K9 
Customer Product ID (No.) nil || uh 


STATE COLLEGE PA 
16861 


PACKAGE COUNT : 


Lore 


DIMENSIONS: inches ~ ; > 


MENA STANDARD BULK CASE LABEL 


c. M0000 0 
Pat NUoot HUNK MME 


(8 digits) < 


cuca > ME A 


(6 digits) 
°/NANCS31HI—-7ROAC Packaging 
Murata —__ = j 
| c = Code 
Part Number RM39 C@G 6R3D 50 -500 


[ INSP.NO. FF 2827aACc8 


o1soooPcCcs Rat, 
—h 


Inspection Number Quantity 
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Nw” DIMENSIONS: in. (mm) 


CHIPS-GRM SERIES 
TAPE CARRIER DIMENSIONS 


.067 + .004 
(1.70 + 0.1) 


+,004 
059 *5 


sprocket hole as +01) perforated cavity to insert 


chip components 


315 + 012 
(8.0 + 0.3) 


——— es 


= 


P .079 + .002 .055 
(1.4) 
max. 


(2.0 + 0.05) 


+.004 
-0 .067 + .004 Osson 


(1.70 + 0.1) 
= 


059 


0.1 
sprocket hole (1.5 “0 ) 


315 +012 
(8.0 +0.3) 
.083 
(2. 1 ) max. = 
079 +.002 
(2.0 + 0.05) 


Tape | .024+.001 | 047 065 087 116 
Amax. | (.62+.04) | (1.2) (1.65) | (22) | (2.95) 
Tape | .040+.001 | 079 095 150 144 
Bmax. | (112+.04) | (2.0) (2.4) (3.8) | (3.65) 
Chip 035 040 040 040 
080 + 002 
T max. . (0.9) (1.0) (1.0) (1.0) 
Tape | 99.4 95) | 197.004] 157 = 004] 157 = 004157 = 004 
itch: | “~*~”? | (4.00.1) | (4.0+0.1) | (4.0+0.1) |(4.0 + 0.1) 


Tape WA - 061 079 114 
A max. (1.55) (2.0) (2.9) 
Tape 093 142 142 
B max. (2.35) (3.6) (3.6) 
Chip 053 060 060 
T max. (1.35) (1.5) (1.5) 
Tape 157 +004) 157 + .004|.157 + .004 
Pitch: P (4.0 +0.1)| (4.0 + 0.1)| (4.0 + 0.1) 


158 + .004 Tape 146 197 .209 .264 
(4+ 0.1) n = N/A 
50 79% oc A max, 37) | 6 | 63) | 67) 
| (0.3 + 0.1) *|[— 
Tape 197 .268 244 248 
220 0 B max. (5.0) (6.8) (6.2) (6.3) 
ATR + O1 Chip .080 .080 .080 .080 
rw T max. (2.0) (2.0) (2.0) (2.0) 
aa tod “Bottom hole is optional ony max = a Tape .320 + .004} .320 + .004) .320 + .004).320 + .004 
Ber Pitch: P (8 + 0.1) (8+0.1) | (8+0.1) | (8+0.1) 
TAIL AND LEADER TAPE DIMENSIONS: in. (mm) 
no components inserted chip components no components leader tape 


SUE 
Direction of feed 


end —<— a, as SS 


Tail Tape (A) 


Empty Cavities (B) | 


Leader Tape (C) 


EIA-481-1 6.3 to 8.2 (160 to 200) 


6.3 to 7.4 (160 to 188)* | 


9.0 to 9.8 (230 to 250) 


*20 to 30mm must be unsealed with remaining portion of empty cavities sealed. 
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CHIPS — GRM SERIES 
REEL AND BULK DIMENSIONS 


REEL DIMENSIONS: in. (mm) 


.079 + .020 
(2.0 + 0.5) 


51 + .020 
13.0 + 0.5) 


Width of Tape Carrier 
G 
Reel Diameter 
A For 8mm For 12mm 
Tape Tape 


aa 
(8.4 *5°) 


488 +078 
(12.4 +20) 


079 + .020 
e = (2.0 + 0.5) 


13 +.079 
(330 + 2.0) 


BULK CASE PACKAGING 


ee 
> 

tae 

2 eae Bt 


FEATURES 

@ Prevents Mixture of Parts 

@ Reduces Labor Costs 

@ Reduces Stock Space 

@ Reduces Inventory Costs 

B Improves Production Efficiency 
@ Reduces Waste 


BULK CASE DIMENSIONS: mm 


The state-of-the-art in automatic placement of surface 
mount monolithic ceramic chip capacitors has been greatly 
advanced with Murata Electronic’s new bulk case packaging 
which offers an alternative to tape and reel. This new 
technique features a bulk case which can accommodate up 
to 50,000 pieces of GRM 36 (0402), up to 15,000 pieces of 
GRM 39 (EIA 0603), up to 10,000 pieces of GRM 40 (EIA 
0805) and up to 5,000 pieces of GRM 42-6 (EIA 1206) 
capacitors which is considerably more than on a standard 
reel. 

Additionally, this new packaging system facilitates standard 
bar coding and reduces storage and handling requirements. 
It also greatly reduces the possibility of mixing parts which is 
typical of other bulk packaging systems. Overall packaging 
placement costs are also greatly reduced. (Consult with 
placement equipment manufacturer to determine capability.) 


@& Improved Inventory Control 
@ Bar Code Labeling 

B Anti-Static Packaging 

@ Recyclable Packaging 

@ Placement Reliability 

@ Eliminates Leader/Tail Tape 


53.3* 
10.0* 
F---------~-- 


Dimensions: mm 


Chip Size 
(EIA) 


Qty/Case 
L W T 


on 110+0.7 


0402 1.0 | 0.5 | 0.5 50,000 


—SS——_=_===s 
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0603 | 16 | 08 | 0.8 | 15,000 
oOo 
fo Ts ©} 
o> 9 
6 0805 2.0 | 125 | 07 | 10,000 
o.oo 

0805 «| 2.0 | 1.25 | 1.25 | 5,000 


CHIPS — GRM SERIES 
MARKING SPECIFICATIONS 


“we” CHIP MARKING SPECIFICATIONS 


— 
(e) 
= 
fe) 
rc 
= 
=x 
2) 
2) 
Alphabetic Significant Alphabetic Significant Alphabetic | Significant Numeric Decimal 5 
Character Figures Character Figures Character Figures Character Multiplier > 
HL MI E = 
A 1.0 M 3.0 ¥ 8.2 0 10° fo) 
B 1.4 N 3.3 Zz 9.1 1 10' oO 
Cc 1.2 P 3.6 a 2.5 2 10? 4 
D 1.3 Q 3.9 b 3.5 3 10° > 
E 1:5 R 4.3 d 4.0 4 104 s 
F 1.6 Ss 4.7 e 4.5 5 10° oO 
G 1.8 T 5.1 f 5.0 6 10° a 
H 2.0 U 5.6 m 6.0 7 10’ 
J 2.2 Vv 6.2 n 7.0 8 10° 
K 2.4 Ww 6.8 t 8.0 9 107 
L 27 x 7.5 y 9.0 
MARKING 
1. The capacitance value is expressed TC BAR CODE 
in pF. Where chip marking is required, bar 
: : ignations for temperature 
2. A two character marking system will GRM 36/ GRM 40 Cee er atetes fot einporat 
é : coefficients (TC’s) will be provided as 
be used. The first character will be GRM 39 listed below 
an alphabetic symbol and it will No Marking : ~ ay 
designate the 1st and 2nd figures of NPO= ,N150 = ,N220 = F 
capacitance. The second character N330 = N470 =LJLJ,N750 = 
will be a numerical digit and it will ii ea aa ae ie as 
designate the decimal multiplier of Lica » Z5U = FIL, X7R =| 


capacitance. 


Other TC Designators are available. 


wa” Contact Factory. 
Examples: A1 = 1x 10' = 10pF GRM 42-6, 42-2 GRM 43-4 = 
J5 = 2.2 x 10° = 0.22 uF 43-2, 44-1, 44 T.C. Bar 
3. The marking shall appear in black or — 
legible contrast. The orientation of ia 
the marking shall be illustrated. 
4. Marking resistance to solvents per Base Cap. es pe i 
EIA-RS-198 Method 210. — 
STORAGE LIFE 
Chip component terminations should 1. All chip components, including 3. The solderability of the chip 
generally be protected from moisture. tape and reel, should be kept in components should be rechecked 
In addition, they should also be sealed bags until they are used, in the event that they are not used 
protected from materials containing in an area where the temperature in six months. 
chlorine, sulfer compounds or any is less than 40°C and where the 4. Peel ‘and whales 
harmful gases that could cause humidity is less than 70%. - Peel strengt At =e Sales, ri tape 
degradation of the solder. Nylon- are guaranteed for 1 year when 
polyethylene laminated bags are 2. The chip components should be stored under afore said conditions. 
used for both bulk and reel used within six months. 
packaging. These special bags 
have been developed to keep out 
moisture and harmful gases. 
However, the following recommen- 
dations should be adhered to: 
— 
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MECHANICAL 
CONSIDERATIONS 


COEFFICIENTS OF THERMAL 
EXPANSION (CTE) 

Generally, the most critical components 
in a surface mount assembly on P.C.B. 
materials are the ceramic capacitors and 
resistors. Other passive and active com- 
ponents, although surface mountable, 
generally have leads or electrodes which 
are compliant. Ceramic chip capacitors 
and resistors are leadless. 

Mismatches in CTE’s between chip and 
board material will cause stress. Ceramic 
capacitors with CTE’s higher than board 
materials (i.e. alumina ceramic) will shrink 
more than the substrate when cooling 
after solder (above 200 +°C). Lead end 
termination bonding or ceramic defects 
can lead to mechanical failures. When 
chips are mounted on boards with higher 
CTE’s, repeated temperature cycling can 
contribute to failures by: 

@ cracks in solder fillets 

® cracks in ceramic components 


Recommended Land Dimensions 
(P.C.B.) — Pad dimensions are determined 
by the mounting requirements, the amount 
and type of solder system used and the 
placement technique. 

Ceramic Chip Capacitors are 
susceptible to stresses when applied on 
PC.B. materials. Recommended pad 
dimensions are indicated. 

Actual pad dimensions, within the spec- 
ified range, will depend upon the type of 


® separation of terminations from chip 
bodies 
Typical ceramic component CTE’s are: 
(IN/IN/°C) 


COG Chip Capacitor 
X7R Chip Capacitor 


8-10x10°6 
11-12x10°6 


Z5U Chip Capacitor 11-12x10°6 
Recommended Expansion 
Range of RC.B.: 3-16x10°6 


The recommended PC.B. expansion 
range accounts for chip terminations 
which absorb a portion of the thermal 
stress mismatch. 


RECOMMENDED SOLDER 
REQUIREMENTS 

The chip components mounting pad or 
land should be designed to provide for an 
electrically and mechanically solid solder 
joint. 

Land dimensions are generally deter- 
mined by the size of the chips, placement 


assembly and soldering system 
employed: 

Wave or Flow Soldering (with adhe- 
sive bonding) — Optimum pad width (c)is 
designated as 2/3 of the chip width (W). 
Pads larger than the chip width can lead 
to three (3) potential problems due to 
stress transfer: 

@ peel away of chip end termination 

@ cracks in solder fillet 

™@ cracks in ceramic chip 


CHIP MONOLITHIC CERAMIC CAPACITOR — GRM — PAD DIMENSIONS 


Chip Capacitor 


Solder 


accuracy and the amount of solder neces- 
sary to create a solid joint. 

In particular, the ability of chips to with- 
stand mechanical stress such as board 
flex and temperature cycling is influenced 
by the amount of solder applied. 

The larger the amount of solder applied 
to the bonding of the chips, the greater the 
mechanical stress on the chips. In fact, ex- 
cess solder may cause the chips to crack. 

In order to prevent such defects, it is 
first necessary to consider the size of 
lands. This in turn determines the amount 
of solder necessary to form the fillet. 

In wave soldering, the soldering area is 
fully immersed in molten solder. This pro- 
vides enough solder to form the fillet. 
However, in reflow soldering, the solder 
fillet is largely controlled by the amount of 
solder paste lay down. Therefore, it is rec- 
ommended that reflow soldering lands be 
the same or slightly larger than those 
designed for wave soldering. 


Stresses are more evenly transferred 
during wave solder by maintaining pad 
width as 2/3 width of chip. 

Reflow or Vapor Phase Soldering 
(with solder paste) — Optimum pad is 
designated as the exact width of the chip. 

Pad dimensions for all Murata 
Electronics chip components are indicat- 
ed. Adherence to these guidelines will 
improve the solderability success rate and 
minimize component movement. 
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REFLOW SOLDERING WAVE SOLDERING* 

Proc io GAM36 GRM38 GRM4) | GRIM42-6 | GRM422 | GRMA32 | GRM43-4 | GRM44 GAMA GRM39 —GRM4O. | GRM2§ 
DIMENSIONS: .040+.002 .060+.008 .080+.008 125+.008 125+.008 180+.012 .180+.012 .220+.012 .220+.012 062 | .080+.008 .125+.008 
in. (mm) t (1.0+.005) (1.5+0.2) | (2.0+0.2) (3.2+0.2) (3.2+0.2) (4.6+0.3) | (4.6+0.3) (5.60.3) (5.6+0.3) (1.6) (2.0+0.2) (3.2+0.2) 
020+.002 .030+.008 .050+.008 .060+.008 .100+.008 .125+.008 .250+.016 220: 38 .250+.016 | 031 | .050+.008 .060+.008 
W (0.52.05) | (0.75+0.2) (1.25+0.2) (1.5+0.2) (2.5+0.2) (3.2+0.2) (6.35+0.4) (5.1*42 (6.35+0.4 (0.8) (1.25+0.2) (1.5+0.2) 

3 (0.3 to 0.5) .016 to .039 | .039 to .055 | .071 to .098 | .071 to .098 | 098to.138 | .098to.138 | .106to.201 | .106to.185 | .023~.039 | .039 to .055 | .071 to .098 

le | (0.4to 1.0) | (1.0 to 1.4) | (1.8 to 2.5) (1.8 to 2.5) (2.5 to 3.5) (2.5 to 3.5) (2.7t04.7) | (2.7 to 4.7 (0.6 ~ 1.0) (1.0 to 1.4) | (1.8 to 2.5) 

b (0.35 to 0.6) 098 to .161 | .118 to .181 | .165to .228 | .165to.228 | 217to.240 | .217to.240 | .264to.327 | .264to.327 | .086~.110 | .118to.157 | .165 to .205 

(2.5 to 4.1) | (3.0to 4.6) | (4.2 to 5.8) (4.2 to 5.8) (5.5 to 6.1) (5.5 to 6.1) (6.7 to 8.3) | (6.7t08.3 (2.2 ~ 2.8) (3.0 to 4.0) | (4.2 to 5.2) 

é (0.4 to 06) .024 to .039 | .035 to .063 | .047 to .079 | .071 to .126 | .091 to .165 | .157to.295 | .138to.256 | .157 to .295 | .031~.035 | .035 to .047 | .047 to .063 

(0.6 to 1.0) | (0.9to 1.6) | (1.2 to 2.0) (1.8 to 3.2) (2.3 to 4.2) (4.0 to 7.5) (3.5to6.5) | (4.0to 7.5 (0.8 ~ 0.9) (0.9to 1.2) | (1.2 to 1.6) 

d 020 to .051 | .020 to .051 | .020to .051 | .020 to .051 | .020 to .051 .020 to .051 | .020to .051 | .020to.051 | .023~.031 | .020to .039 | .020 to .039 

(0.5 to 1.3) | (0.5 to 1.3) | (0.5 to 1.3) (0.5 to 1.3) (0.5 to 1.3) (0.5 to 1.3) (0.5to 1.3) | (0.5to 1.3 (0.6 ~ 0.8) (0.5 to 1.0) | (0.5 to 1.0) 


“Effective area of the land S should satisfy: S = c(MAX)xd(MIN), c and d need not be within the range shown in this list. 
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MECHANICAL 
CONSIDERATIONS 


P.C.B. Pattern Configurations for Ceramic Chip Capacitors 


and Resistors for Wave Soldering 


Pattern configurations and orientation of 
ceramic leadless components can affect 
the resultant fillet during wave solder. 


Ideally, ceramic chip terminations should 
be aligned perpendicular to the direction 
of wave flow in an end to end or staggered 
end to end configuration: 


In this case a pass through the wave from 
bottom to top or from top to bottom will 
deposit sufficient solder on both individ- 
ual chip terminations resulting in accept- 
able fillets. 


On PC.B. layouts where ceramic chips 
are rotated 90° in relation to each other 
in abody—centered or space—centered 
pattern, potential soldering problems 
may occur. 


A wave solder pass from top to bottom 
of the PC.B. will result in acceptable 
solder fillets at the chip and terminations 
which are perpendicular (horizontal in 
the figure below) to the direction of 

pass. However, adequate solder may not 
be deposited on the bottom termination 
of chips rotated 90° due to termination 
shadowing by the ceramic chip body. 

A cold joint could result. 


Refinements have been incorporated in 
wave solder systems including dual waves 
where the first wave is turbulent and 
“forces” solder onto component termina- 
tions and pad areas. This equipment may 
reduce the incidence of cold joints in body 
centered board layouts. 


PC.B. layout and pattern configurations 
can affect solderability. 


P.C.B. PATTERN CONFIGURATIONS 


RECOMMENDED 


Chip Electrode 


a sages tite sisimees 


Solder Resist 


ap ch ch dip 


STAGGERED END TO END 


NOT RECOMMENDED 


Solder Resist 


BODY CENTERED 


(me 
1 [| ap Hh 
a chp on 


WAVE SOLDER PASS 


HD ob 


END TO END 


WAVE SOLDER PASS 


SPACE CENTERED 


P.C.B. Deflection (Bending) and 
Ceramic Chip Capacitors and 
Resistors 


All surface mount components, but in par- 
ticular ceramic chip capacitors and 
resistors, are subject to the mechanical 
stresses generated during deflection or 
bending of the printed circuit board. 

A test has been developed to establish 
the capacitors or resistors capability to 
withstand PC.B. bending. 

The capacitor or resistor is soldered onto 
the testing board with a eutectic solder. 
The soldering should be done with an iron 
or by reflow and should result in a uniform 
fillet with no thermal shock to the com- 
ponent. A stress is applied in order to 
depress the board at a rate of 0.5mm per 
second. 


The component shall withstand deflection, 
dependent upon material of at least 1 mm. 


This guideline stresses the need for the 

user to exercise control in two areas: 

1. Board warpage as received from the 
PC.B. supplier 

2. The amount of deflection the PC.B. is 
subjected to after soldering 


DIMENSIONS: (mm) 


[we | a { b | ¢ | 
(1.2) | (4.0) | (3.0) 
087 


1206 |GR42-6 
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SOLDERING 
CONSIDERATIONS 


Soldering of Passive 
Surface Mount Components 


Surface mount passive com- 
Ee may be soldered to 
C.B’s and substrates in a 

variety of methods: 


®@ wave/dual wave 

@ hot air/convection reflow 
@ vapor phase reflow 

@ infrared reflow 

@ bubble solder immersion 
@ other (laser, etc.) 


Ceramic devices, particularly chip 
capacitors and resistors, generally have 
a poor ability to withstand heat shock. 
Thermal shock may result during solder- 
ing and is a natural material character- 
istic. Chip capacitor failure mechanisms 
resulting from excessive thermal shock 
may include: 
@ micro cracks in the ceramic 
@ electrical shorts 
@ insulation resistance degradation 

in accelerated life test conditions 


WAVE SOLDERING 


Soldering | Gradual Cooling 
—— 


ise] 
fo} 
oO 


Temperature (°C) 
a 
o 
| 


Temperature (°C) 
a 
o 


T: Soldering Temp (°C) 
t: Soldering Time (sec.) 


le ~60 to 90 sec a t 


Soldering Temp. | Soldering Time 
T (°C) t (sec.) 


Product Name 


Chip Monolithic 
oO 
Ceramic Capacitor id 220 to 260°C 


VAPOR PHASE 

REFLOW SOLDERING 

Vapor phase reflow soldering techniques 
may be used to attach many surface 
mount components onto a P.C.B. or sub- 
strate at one time. Solder temperatures 
are controlled precisely due to the known 
boiling point of the liquid. 


5 sec max. 


Vapor phase soldering involves con- 
of a vaporized liquid is released as the 
vapor condenses on metalization of the 
parts to be soldered. The phase change 


all exposed surfaces of the part, resulting 


Slow Cooling (in Atmosphere) 


g 
Z 
H 


Pre-heating Soldering Gradual Cooling 
HY 


1.5 to 2.5°C/sec 


+60 10 90 sec —>}-— 1 + 


Product Name 


Chip Monolithic 
220 to 250°C 30 sec. max. 
Ceramic Capacitor 


Note: For Sizes > 1210, Wave Soldering Not Recommended. 


densation heating, whereby the latent heat 


from liquid to vapor is rapid and occurs on 


Users of ceramic chip components can 
minimize thermal shock by employing a 
basic process prior to soldering: ‘WE 
RECOMMEND THAT YOU PREHEAT 
THE CERAMIC CHIP COMPONENTS 
AND BOARD TO WITHIN 100°C OF THE 
SOLDERING TEMPERATURE.’ The time 
for preheat should be a minimum of one 
(1) minute. 

In addition, the recommended soldering 
process time-temperature profile for 
components should be followed. (See 
application manual for specific details.) 


INFRARED REFLOW SOLDERING 


T: Soldering Temp (°C) 
t: Soldering Time (sec.) 


oa: ia seer Time 
t (sec.) 


in uniform heating. 

Murata Electronics surface mount com- 
ponents can be successfully attached to 
a PC.B. or substrate using the vapor 
phase reflow technique. Due to the lower 
soldering temperature, the effect of heat 
on the components is not severe. 


SOLDERING IRON 


cad Soldering Iron | The soldering iron method is used 
primarily for rework or breadboarding. 
It is important that the solder iron tip 
~~ not touch the ceramic component body. 


The iron should be applied only to the 


termination—solder fillet. 


Note: The soldering iron shall be of the 
nichrome wire heater type with maxi- 
mum tip diameter of 3.0mm. 


Soldering Iron 
Not 
Recommended 


_ Ceramic Capacitor 


Soldering Iron Soldering Iron 
Product Name Tip Temp. Time Output 
Chip Monolithi 
se iret GRM/GR 280°C max. | 5sec.max. | 30Wmax. 
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SOLDERING 
CONSIDERATIONS 


Flux: Use a resin-based flux, however, 
do not use a strong acidic flux where 
the chlorine content exceeds 0.20%. 


RECOMMENDED FLUX AND SOLDER 


Solder: Eutectic solder or 60x40 solder 
should be used for all components, 


Product Name 


except GR, where 60x40 solder contain- 
ing 2 to 2.5% silver should be used. 


RECOMMENDED CLEANING CONDITIONS 


Cleaning Liquid | Immersion Cleaning | Ultrasonic Cleaning 


Chip Monolithic 


Consult 
Ceramic Capacitor GR 


Factory 


5 min. max. 1 min. max. 


‘‘DRAWBRIDGING”’ OR ‘‘TOMBSTONING’’ 


refers to the tendency of a chip 
Capacitor or resistor to stand on end 
during the solder process: 


“Drawbridging” or “Tombstoning’ 


This phenomenon is caused by the 
relief of surface tension forces during 
solder wetting. 

An example is the failure to properly wet 
each chip end termination equally or at 
the same time. One end of the chip is 
raised above the pad and fails to bond 
to the land area. 


Factors which contribute to ‘“draw- 
bridging” include: 


A. Improper Pad or Land Design: 
Unequal pad sizes for individual 
chips may result in the chip standing 
on end on the larger pad. 

B. Improper or Unequal Solder 
on Pads: 

A larger solder mass on one chip 
pad will also cause the chip to stand 
on end. 


C. Misplacement of Chip: 


If one component end termination is 
placed in solder paste and the other 
termination is not, the ‘‘pasted” end 
will stand up. 


D. Poor Chip End Termination: 


Component suppliers must evenly 
and equally control the termination 
on individual chips. One larger ter- 
mination on a single chip can lead 
to ‘‘tombstoning:’ 


E. Vibration of Chip Loaded P.C.B.’s 
Prior to Soldering: 

PC.B’s with components mounted but 
not soldered must be handled care- 
fully to not jar and move components. 

F. Poor Quality Solder Paste: 

Is a problem with surface mount and 
leaded assemblies. Compatible 

and high quality materials should 
be chosen. 

G. Improper Solder Temperature: 
Excessive and uneven temperature 
excursions as well as extended dwell 
times can detrimentally effect solder- 
ability and contribute to ‘“‘draw- 
bridging?’ Recommended soldering 
conditions should be followed. 

The use of proper design guidelines 

and materials will minimize chip 

“drawbridging” and ‘“‘tombstoning:’ 


THE USE OF ADHESIVES 


Bonding chips temporarily to the P-C.B. 
prior to wave soldering is used exten- 
sively in double sided board assembly 
with underside mounted chip capacitors 
and resistors. 


It is necessary to control the amount of 
adhesive so that it does not interfere 
with chip termination and pad contact 
area and does not bridge between 
PC.B. component pads. 


The recommended adhesive pattern for 
1206 size chips is shown. 


A non-conductive, heat cure epoxy 
resin adhesive with maximum viscosity 
(10,000 cps or greater) is recommended. 
Chips should be mounted within 15 
minutes of adhesive printing. A UV. 
cure of the adhesive after chip place- 
ment is common. 


Notes Concerning Adhesive 
Application 

Adhesive that is supplied on the sub- 
strate tends to spread out and decrease 
in thickness. It is necessary to keep 
adhesive thickness constant. 


In the case where there is insufficient 
adhesion, the chip components are apt 
to fall from the substrate during flow 
soldering. 


Amount of adhesive 


The proper amount of adhesive required depends on the size of the chip component. 


In the case where too much adhesive is 
applied, the adhesive is apt to flow onto 
the lands, which results in bad soldering. 
Required Characteristics for 
Adhesive 

The adhesive should be suitable for 
dispenser use. 


After application to the substrate, 
the adhesive should not spread out 
excessively. 


nang) “ESN Example: Chip Monolithic Ceramic Capacitors 
| r a 

ry GRM40_| GRM42-6 
a | | B : . L 2.0 22 
| iit | 125 16 
ara 0.6 0.8 
cot tet fc B 18 21 

2 : Cc | 0.3 min. 0.3 min. 
i D | 0.12+0.02 0.12+0.02 
Good Example Bad Example 


Sar — 


Chip 


Adhesive a 
Copper — 


Consult factory for 0603-0402 information. 


The adhesive should be strong enough 
to firmly hold the components despite 
the vibrations of the machine during 
mounting. 


The adhesive should have sufficient 
strength at high temperatures. 


The adhesive should have excellent 
insulation and humidity resistance. 
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SOLDERING 
CONSIDERATIONS 


Chip Ceramic Capacitor End 
Terminations 

The standard chip ceramic capacitor end 
termination has been palladium silver. 


This termination system has good but 
limited capabilities to withstand various 
soldering techniques. 


Historically, there have been two (2) 
primary problems associated with the 
palladium silver termination: 


1. Silver leaching or removal from the 
termination due to high solder tem- 
perature excursions and/orlong solder 
dwell times. 

2. Silver dendrite growth across the 
external surface of small chip capaci- 
tors due to voltage and/or humidity 
conditions 


These problems have resulted in the 
development of a barrier layer end ter- 
mination (GRM Series) consisting of 
three (3) layers: 


palladium silver inner layer 
nickel barrier layer (plated) 
outer tin layer (plated) 


Final chip dimensions are identical to the 
GR palladium silver termination series. 
Both chips are available in tape and reel 
for automatic placement. 


The barrier layer termination is superior 
in soldering performance to the palla- 
dium silver termination, and has become 
the industry standard. 


As an example, during wave soldering 
the 260°C, 3 to 5 second dwell recom- 
mended for the palladium silver termina- 
tion can be increased to 35 to 40 seconds 
for the barrier layer termination. 


The barrier layer termination GRM series 
is ideally suited for customers manufac- 
turing a multitude of products utilizing 
vairous solder techniques or for custom- 
ers who do not closely control the time 
temperature profile of the soldering pro- 
cess. Leaching of silver during soldering 
may be eliminated. 


SOLDER MASS CONTROL 

Ceramic chip capacitors and resistors, 
as noted previously, are susceptible to 
thermal and mechanical stresses when 
mounted on printed circuit boards. 


In an assembly operation which screen 
prints solder paste on land areas of 

the PC.B., it is necessary to control the 
amount of solder paste to allow for 
adequate transfer of thermal and 
mechanical stresses from board to 
ceramic passive components. 


34 


[ GRM 
BARRIER LAYER 


Dielectric 
Barrier Layer 


Fired-on-End 
Terminations 


Tin Coating 


Internal Electrodes 


CUTAWAY CHIP CERAMIC 
CAPACITOR 
MURATA GRM SERIES 


Recommended Soldering Time — Temperature Profile 
Standard Palladium Silver End Termination 


r Recommended Region 
for Wave Soldering 


Limit of Stationary Immersion 


< Recommended Region 
for Furnacing and 
Soldering Iron Exposure 


< Limit of Furnacing and 
Soldering iron Exposure 


Recommended Region for Stationary Immersion 


Limit of Jet Immersion Case 


— 
0 10 20 30 40 50 60 
Time (Seconds) 


Silver Corrosion Time and Soldering Temperature 
Standard Termination vs. Barrier Layer 


Temperature Wave Soldering 


(C) 


280 


Nickel-Plated Barrier ayer Termination 


260 
Palladium - Silver Termination 


240 


220 


4 4 — 1 —* | 
i) 10 20 30 40 50 60 ‘0 
Time (Seconds) 
ee 


Good Example Bad Example 


hoo [Mere 
oo, APA 


In general, the solder mass should be 
controlled to result in a maximum fillet 
of 24 the overall thickness of the chip 
capacitor or resistor. 


Larger fillets which extend above the 
component end terminations potentially 
can contribute to failure by: 


End Terminations 


Peel-away of the end termination 
Fillet weld cracks at the top corners 
Cracks in the ceramic chip 


These problems can be minimized by 
adhering to the “24” design guideline 
for solder mass. (See example) 


Optimum Fillet t=14T 


Maximum Fillet t=sT 


AUTOMATIC PLACEMENT 
EQUIPMENT CONSIDERATIONS 


Classification of Chip Placers 

There are various chip placers on the 
market today and are classified into 
three systems: One-by-one, In-line and 
Multi-shot. 


| Chip Placer 


One-by-one 
system 


Multi-shot 
system 


In-line 
system 


Random 
access 
system 


Sequence 
system 


SYSTEM FEATURES 

One-by-one system 

This system places chip components 
one-by-one on PCB’s. It is suitable for 
both small-lot production requiring 
product change-over and for mid-scale 
mass-production. This system is the 
most popular. 


In-line system 

This system places chip components 
continuously using multiple placing 
heads. Placing speed is higher than the 
one-by-one system because of its simul- 
taneous placing capability. This system 
is Suitable for production of PCB’s with 
few chip components. 


Multi-shot system 

This system places many chip compo- 
nents at the same time on a PCB. Placing 
speed per component is the highest for 
available machinery. This system is suit- 
able for mass-production of large quan- 
tities of the same product. Components 
are restricted in size, such as to chip cer- 
amic capacitors, resistors and SOT’s. 


PLACING SPEED 

One-by-one system 

Placing speed differs due to dimensions 
and figures of components. Placing 
speed (in case of high speed type that 
can place from small to relatively large 
size chip components) is 0.2 to 0.4 sec- 
onds per component. Placing speed (in 
case of type that can place all chip com- 
ponents including SOIC) is 0.6 to a few 
seconds per component. 


In-line system 

Although placing speed by individual 
heads is low, placing speed per component 
is the same speed as that of high speed 
type one-by-one system. This is due to 
the placement of chip components at the 
same time using multiple placing heads. 


Multi-shot system 

Placing speed is 5-20 seconds per PCB. 
Though placing speed per component 
differs, it is 0.025-0.1 seconds per com- 
ponent in case of 200 components on 
one PCB. 


Machine Detection System for Chip 
Components 

Detecting systems are mainly of two 
types: vacuum sensor and phototube 
sensor. Phototube sensors have become 
the preferred method to easily detect 
pick-up error (such as a component picked 
up vertically). There is also a newer sys- 
tem which uses an image processor with 
a CCD camera. 


Detection system 
for pick-up error 


Vacuum Image 
sensor processor with 
CCD camera 
Phototube 
sensor 


Positioning System of Chip 
Components 

Chip placers (one-by-one and in-line) 
generally have chuck claws for positioning 
chip components. Multi-system placers 
have plate-like jigs for positioning. Incase 
of one-by-one and in-line systems, nor- 
mally several to 300 grams of pressure is 


applied to the sides of the chip component. 


Pressure of chucking 


[ Chuck claw 


Pick-up nozzle 


=} 


Chip component 


Cautions for Chip Placing 

1. Prevention of PCB Warping. If there is 
a large warp in the PCB, there will be 
splitting, cracking or other damage to 
the chip components. It is necessary to 
prevent these defects by setting back-up 
pins under the PCB and holding close 
tolerance on board warpage. 


2. Adjustment of Lower-Limit Point of 
Pick-up Nozzle. Usually 100-300 grams 
is applied by the pick-up nozzle to the 
top of the chip component during plac- 
ing. If placing pressure is greater, there 
will be damage to the chip depending 
on chip type. It is necessary to prevent 
defects by adjusting the lower-limit 
point of the pick-up nozzle. 


PICK AND PLACE HEAD 

Pick-up nozzle size of chip placer 

For small size chip components, a small 
pick-up nozzle is used. For larger chip 
components, a large pick-up nozzle is 
used. Examples of typical pick-up nozzle 
dimensions used are shown below. 


Small size chip 
components for 
8mm width tape 


Large size chip 
components for | Fig.a 
12mm width tapes | Fig. b 


PLACEMENT PRESSURE 

100 to 300 grams of pressure is applied 
to the surface of the chip component by 
the pick-up nozzle. Breakage of chip 
component may occur if the placement 
pressure is not properly adjusted. 


Substrate 


CHUCK JAWS 

Generally, chuck jaws are shaped like 
those shown in Fig. 1. However, for chip 
components which have terminals that 
are bent outward, chuck jaws such as 
those shown in Fig. 2 are more appro- 
priate. Chip components with outward 
bent terminals cannot be aligned properly 
by chuck jaws as shown in Fig. 1. 


CHUCKING PRESSURE 
Usually 100 to 300 grams of pressure is 
applied to the sides of the chip component. 


_ Pick-up nozzle 


Fig.1 


- Chuck jaws - 


Fig. 2 
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MANUFACTURING 
FLOW DIAGRAM 


PROCESS 


CONTROL 


Volume & Weight 


PROCESS 


CONTROL 


Time & Temperature 


PROCESS 


Intermediate Inspection 
CONTROL 


DPA & SAM 


PROCESS 


CONTROL 


Marking & Packaging 
(T/R/Bulk) 


PROCESS 


Outgoing Q.C. 


CONTROL 


Documents, Labeling, 
Bar Code 


oe) 


6 


PROCESS 
Film Casting 
CONTROL 


Thickness 


PROCESS 


Cutting 


CONTROL 


PROCESS 


Termination/Plating 


CONTROL 


Thickness & 
Band Width Control 


PROCESS 


Final Q.C. 
CONTROL 


SPC Report 


PROCESS 


CONTROL 


Quantity & Location 


PROCESS 


Electrode Print 


CONTROL 


Thickness & Alignment 


PROCESS 


CONTROL 


Time & Pressure 


PROCESS 
Electrical Test 
CONTROL 


Cap, DF, DWV, IR 


PROCESS 


Visual Check 


CONTROL 


Cosmetic 


( 
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CONFORMAL COATED 
RADIAL LEADS 


FEATURES: 

® Wide capacitance, T.C., voltage and 
tolerance range 

@ Industry standard sizes 

@ Tape and Reel available for auto 
insertion 

® Various lead spacing available 

& Marking standard or to customer 
specification 

@ Epoxy coating meets UL94V-0 


RPE NO-12 


3 


CAPACITANCE VOLTAGE 
TOLERANCE Identified by a three 
(Note 2) digit number. 

COG: (10pF or less) 50 and 100V standard 

B=+.1pF (200V and 500V on 
C=+.25pF special request) 
D=+.5pF 
(over 10pF) 
F=+1% 
G=+2% 
J=+5% 
K=+10% 

X7R: K=+10% 
M=+20% 


J=+5% on special request 
Z5U: M=+20% 

Z=+80, —20% 
Y5V: Z=+80, —20% 


PART NUMBERING SYSTEM 
RPE110-XXX X7R 103 K O50V 
CAPACITOR Used only for tape TEMPERATURE CHARACTERISTICS CAPACITANCE VALUE 
TYPE AND and reel and other (Note 3) Expressed in picofarads and 
SIZE Variations. See COG=0 +30ppm (Notes 1 & 2) identified by a three-digit 
pages 44-45 X7R=+15% number. First two digits 
‘ Z5U=+22, —56% represent significant figures. 
Y5V=+22, —82% Last digit specifies the 
(See Note 2 below) number of zeros to follow. For 
P2H=N150+60ppm fractional values below 10pF, the 
R2H=N220+60ppm letter ‘'R”’ is used as the decimal 
S2H=N330+60ppm point and the last digit 
T2H=N470+60ppm becomes significant. 
U2J=N750+120ppm 
NOTES: T.C. Tolerance 
p T.C. Tolerance (ppm 
10 or over + 30(G) 
4.0-9.9 + 60(H) 
2.1-3.9 +120 (J) 
4-2.0 +250 (K) 
Refer to EIA RS-198 for limitations. 
2. Refer to EIA-RS-198 for limitations. 
MARKINGS 


RPE 110* RPE 110 RPE 121, 122, 123 RPE 113, 114, 117 
(Front) (Back) 
Mfg. T.Mfq@41027—Cap. fg. T.M. 
Cap. 
Cap. Tol. Voltage TC. 103 
Tol. Temp. Char. 
Voltage Tol. Temp. Char. 
Voltage 
Voltage Code RPE 110: Cap. and Tol. only Temp. Char. Code 
2=25V, 5=50V, for X7R, Z5U and Y5V materials. A=COG, P=P2H, R=R2H, 


1=100V, 6=200V, 9=500V 


“Both sides marked for temperature compensating RPE 110 capacitors 


S=S2H, T=T2H, U=U2J, C=X7R, 
E=Z5U, F=Y5V 


| 
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CONFORMAL COATED 
RADIAL LEADS 
RPE Series COG 


H : =) 
mie 
at at H 
26 AWG - J PP a Coaling rin-cown a 
, g~  VOmin. seating plane 1 
‘So min. :040(1.0) max. ( Ne a . u Coatit 
-O min. epoxy extension 4 AWG . .0 min, to e} 
~~ ig (25.4) 
; i “~ (25.4), ane 
NOTE: Lead length is measured from the LS. 
bottom of the capacitor. 


MURATA 
DESIGNATION 


138 (3.5) 
120 (3.1) 


CAPACITANCE 


(pF) 1.0 


(HF) .01 


Note: Other values are available below 10pF. For requirements not shown, please contact your local Murata Electronics Sales Office. 
*RPE 121 is not available at SOOVDC. 
*EIA values available as standard through authorized Murata Electronics Distributors. 
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CONFORMAL COATED 


: 
RADIAL LEADS 2 
So 
RPE Series COG EE 
a s = 
DIMENSIONS: = 
“~ _— in. (mm) Qo 
i?) 
m 
Bi 2 
NeW Tati, - Standard package and lead = 
aot MS NY configurations shown. Other 5 
ae Fm) variations and tape and reel es 
a ee data are displayed on pages > 
Pd eee 52-53. All RPE wire is tinned U 
iss copper clad steel wire. For 5 
(8) other requirements, please — 
contact your local sales office. 9 
MURATA x 
DESIGNATION *RPE 113 *RPE 114 *RPE 117 
L (Max.) .300 (7.6) 400 (10.2) 500 (12.7) 
H (Max.) .300 (7.6) 400 (10.2) .500 (12.7) 
T (Max.) .157 (4.0) .157 (4.0) .200 (5.1) 
L.S. .200 (5.1) .200 (5.1) .400 (10.2) 
wvbc 50 100200 500 50 100 200 50 100 200 500 
CAPACITANCE 
(pF) 1.0 
—-_ 
10 
100 
1000 ae 1300 
6200 
(uF) .01 = 
015 015 
037 022 
033 " 039 
039 
_ fae 056 


Note: Other values are available below 10pF. For requirements not shown, please contact your local Murata Electronics Sales Office. 


*EIA values available as standard through authorized Murata Electronics Distributors. 
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CONFORMAL COATED 
RADIAL LEADS 
RPE Series X7R 


G tx 
AW Ln og F not to exceed “ eo 
go VO min. seating plane ; 
at >< Bo SS “Ne 
‘min 040 (1.0) max. (. ; : ae -do' 
we 4) epoxy extension 1.0 min. not moeueoed 
SS S< (25.4) seating plane 
4 Ps Se Not to exceed (i 
a 5,4) pee 


138 (3.5) 200 (5.1) 
120 (3.1) 250 (6.4) 
100 (2.5) 125 (3.2) 
100 (2.5) 100 (2.5)/.200 (5.1) 


Note: For requirements not shown, please contact your local Murata Electronics Sales Office. 
*RPE 121 is not available at 500VDC. 
*EIA values available as standard through authorized Murata Electronics Distributors. 
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CONFORMAL COATED 


RADIAL LEADS 


RPE Series 


X7R 


DIMENSIONS: 
in. (mm) 
- 41> a L 
#24 AWG <i, “9 Standard package and lead 
Seer ene T configurations shown. Other 
060 (1.5) max. variations and tape and reel 
ii data are displayed on pages 
Ce 52-53. All RPE wire is tinned 
+031 copper clad steel wire. For 
other requirements, please 
contact your local sales office. 
MURATA 
DESIGNATION *RPE 113 *RPE 114 *RPE 117 
L (Max.) 300 (7.6) 400 (10.2) 500 (12.7) 
H (Max.) .300 (7.6) 400 (10.2) .500 (12.7) 
T (Max.) .157 (4.0) .157 (4.0) .200 (5.1) 
L.S. .200 (5.1) .200 (5.1) .400 (10.2) 
wvDCc 50 100 200 500 50 100 200 500 50 | 100 = 200 500 
CAPACITANCE 
(pF) 100 + t 1 T 
1000 + | 
4700 
(LIF) .01 + 
018 
022 
.033 
039 039 
068 
4 
1 
18 
22 22 22 
33 
39 
51 56 
68 
1.0 1.0 
1.0-— 
18 
2.2 22 
33 


Note: For requirements not shown, please contact your local Murata Electronics Sales Office. 
*EIA values available as standard through authorized Murata Electronics Distributors. 
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CONFORMAL COATED 
RADIAL LEADS 
RPE Series ZOU 


# <q 
4 . it ~ os 
126 AWG LO y aie So ed > 
copper clad stee’ oa A Z 
E ws a <— » 3 ga. 
| __040 (1.0) max. : Wrym cet a 
10min, 240.(1.0) max waawg = le 
~ P54) > HK |. not to exceed 
Ls. c ae or i (25.4) seating plane 
+031 ? LS. 
(8) run-down 
LS. “ (25. 
(8) 


MURATA fe 


(pF) 1000 


Note: For requirements not shown, please contact your local Murata Electronics Sales Office. 
*RPE 121 is not available at S00VDC. 
*EIA values available as standard through authorized Murata Electronics Distributors. 
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RPE Series 


DIMENSIONS: 
in. (mm) 
Pe aaa 
124 AWG <s T Standard package and lead 
ee ae ly configurations shown. Other 
~ 080 (1 5) max variations and tape and reel 
igi ee data are displayed on pages 
i 52-53. All RPE wire is tinned 
“oat” <a copper clad steel wire. For 
me other requirements, please 
contact your local sales office. 
MURATA 5 
DESIGNATION *RPE 113 RPE 114 *RPE 117 
L (Max.) 300 (7.6) .400 (10.2) .500 (12.7) 
H (Max.) .300 (7.6) .400 (10.2) .500 (12.7) 
T (Max.) 157 (4.0) 157 (4.0) 200 (5.1) 
L.S. .200 (5.1) .200 (5.1) .400 (10.2) 
wvbc 50 100 200 100 200 50100 200 500 
CAPACITANCE 
(pF) 1000 + 
(HF) .01 + 
1 12 
18 
22 22 
56 
1.0 
1.5 
1.8 
2.2 2.2 


5.6 


10.0 


Note: For requirements not shown, please contact your local Murata Electronics Sales Office. 
*EIA values available as standard through authorized Murata Electronics Distributors. 
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CONFORMAL COATED 
RADIAL LEADS 
RPE Series Y5V 


conilng piesew 
fomin. fobipexs #24 AWG fp 
(25.4) Bening pene copper clad ae 
Se 
.040 (1,0) max. , is >i 
epoxy extension AWG > Coating run-down 


1.0 min. not to exceed 
(25.4) seating plane 


125 (3.2) 
400 (2.5)/.200 (6.1) 200 (5.1) 


( 
( 
a ae eS | ae 
CAPACITANCE 


276 (70) 


Note: For requirements not shown, please contact your local Murata Electronics Sales Office. 
*EIA values available as standard through authorized Murata Electronics Distributors. 
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CONFORMAL COATED 
RADIAL LEADS 


RPE Series 


DIMENSIONS: 
in. (mm) 
HOSEL 
4 - 
ents << { Standard package and lead 
copper clad steel i. T configurations shown. Other 
See Fo a nna variations and tape and reel 
oe gen SPAXY SKIS data are displayed on pages 
a ia oe) 52-53. All RPE wire is tinned 
ier Ne copper clad steel wire. For 
(8) other requirements, please 
contact your local sales office. 
MURATA 
DESIGNATION *RPE 113 *RPE 114 *RPE 117 
L (Max.) .300 (7.6) 400 (10.2) 500 (12.7) 
H (Max.) .300 (7.6) 400 (10.2) .500 (12.7) 
T (Max.) .157 (4.0) 157 (4.0) .200 (5.1) 
L.S. .200 (5.1) .200 (5.1) .400 (10.2) 
wvbc 50 100 50 100 50 100 
CAPACITANCE 
(pF) 1000 + 
(pF) .01 
1 
1.0 
10.0 


Note: For requirements not shown, please contact your local Murata Electronics Sales Office. 
*EIA vaules available as standard through authorized Murata Electronics Distributors. 
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CONFORMAL COATED 
RADIAL LEADS 
RPE Series TEMPERATURE COMPENSATING Q 


“costonarion RPE 
DESIGNATION 
2 a a | 


carat 


H Pe, 
#24 AWG i” 
copper clad steel a bas 
Sig ee Set 
7 
P Coating run-down 
’ i Gate not to exceed G eres L 
, i seating plane i 
ae ina “eee #24 AWG a ‘a 
1.0 min, 040 (1.0) max. +031 Se copper clad steel T 


(25.4) epoxy extension 


TC: N150 (P2H) 
Cap. Range: (pF) 


TC: N220 (R2H) 
Cap. Range: (pF) 


TC: N330 (S2H) 
Cap. Range: (pF) 


TC N470 (T2H) 
Cap. Range: (pF) 


TC: N750 (U2J) 
Cap. Range: (pF) 


Se ee Pes ee | aie a SS 
1800 
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MONOLTIHIC CERAMIC muPRata 
CAPACITOR TO REPLACE = 


ALUMINUM ELECTROLYTICS RPE 210-260 


— FEATURES These new monolithic ceramic 
® High long term reliability (10 to 20 years) | Capacitors are specifically designed to 
@ Non-polarized replace aluminum electrolytic 


capacitors in a variety of applications. 


ss Snes: gone peak Aca ge The high frequency performance of these 


reduces total capacitance requirements devices makes them particularly 
for equivalent impedance suitable for use in the secondary 
@ Epoxy coating meets UL94V-0 suppression circuits in switching power 


supplies and other circuits with high 
frequency performance requirements. 


= 
2) 
= 
2) 
= 
= 
= 
7) 
i?) 
m 
BY) 
> 
= 
2) 
oO 
> 
uv 
> 
o 
4 
2) 
es) 
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PART NUMBERING SYSTEM 


RPE230 Z5U sia 


Type Rated Voltage 
Temperature Characteristics Capacitance Tolerance 


Nominal Capacitance 


DIMENSIONS: in. (mm) 


CAPACITANCE RANGE (//F) 
Type Rated Voltage and Capacitance Range (j/F) Dimensions (mm) Lead 
— (Lead Space) | 25vDC | 50vDC | 75VDC | 100VDC Wimax.) L T max. F d Style 
*RPE210 Do gai OD: 
(5.0 mm) 47 33 — | 10,15] 10.0 75 40 | 50+08/06+0.05 | 1 
*RPE220 
(6.0mm) | &810 | 47 — 2.2 12.0 10.0 4.0 | 50+08/06+0.05] 2 
*RPE230 +0.06 
(10.0 mm) 15 |6810} — | 33,47] 15.0 12.5 5.0 |10.0+08) 06 "555 | 1 
*RPE240 +0.06 
(15.0mm) | 2233 | 15,22 | — 6.8 17.5 17.5 5.0 |15.0+08| 08" 56 | 1 
*RPE250 +0.08 
Solercoated (15.0 mm) 47 33 10 18.0 | 24.0 75 |15.0+08| 087955 | 2 
oe *RPE260 | ii 40.08 
(25.4mm) | £8: 100 | 47,68 | 15,22 = 21.0 35.0 75 |254415/ 08" 55 | 2 
FREQUENCY PERFORMANCE CHARACTERISTICS 
1000 1000 
at 85°C. 


AL 1000yF 
100V 
100 


AL 1000uF 100V 
AL 3300yF 50V 


Impedance (mQ) 


Equivanlent Series Resistance (m2) 
Equivanlent Series Resistance (m2) 


MLC 33yF 50V MLC 56uF 25V | MLC 33yF 50V 


MLC 56pyF 25V 


1K 10K 100K 1M 1K 10K 100K 1M 1K 10K 100K 1M 
Frequency (Hz) Frequency (Hz) Frequency (Hz) 


* Available as standard through authorized Murata Electronics Distributors. 
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CV LEADED CAPACITORS 
1000 TO SOOOV RATED 


RPE9O00 SERIES 


COG 


These new radial leaded epoxy encapsulated components 
are designed for emerging requirements in high voltage power 
supplies, video display terminals, and others. Rugged con- 
struction improves reliability in environmental extremes, 
especially found in military/aerospace applications. Special 
configuration and high reliability screening, including corona 
testing, are available. 


FEATURES* 
@ Voltage up to 5KV 
@ —55°C to +125°C rated 


BENEFITS 
@ Improves long term reliability 
® Suitable for harsh environments 


MURATA DESIGNATION RPE 940 RPE 950 RPE 960 RPE 970 RPE 980 
Sr L 400 Max. 500 Max. 600 Max. 700 Max. 800 Max. 
ao 
we SX T max. 280 Max. 327 Max. 327 Max. 375 Max. 375 Max. 
ao we 
A 4 <q + ie 300 + .031 400 + .031 500 + .031 600 + .031 700 + .031 
ai Lead 
wvoc “TKV) 2KV_ 3K KV) SKV|1KV) KV | SKU AKV (5KV]1KV 2KV SKU. 4KV SKU] 1KV)2KV KV 4KV_SKVIIKV) 2KV) SKU) 4KV SKV 
CAPACITANCE (pF) 100 (a Fl Jami J 75) [fag i (| oa a [le (an Fe | ed pe il [Ts | SS 
1000 | 
(uF) .010 
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CV LEADED CAPACITORS 
1000 TO SOOOV RATED 
RPE9OO SERIES 


a PART NUMBERING SYSTEM 


= 
(e) 
za 
(e) 
C 
+ 
= 
oO 
?) 
RPE950 — X7R 103 K 1KV A B nm 
rs ] | | — EE > 
| | : = 
CAPACITOR Two or three-digit TEMPERATURE CAPACITANCE VALUE CAPACITANCE VOLTAGE MARKING PACKAGING 
TYPE AND SIZE code appearsas CHARACTERISTIC Identified by a three-digit TOLERANCE Identified by © A=Unmarked  Bulk=B 2) 
RPE=Radial Leaded _ necessary to Standard TC’s number. First two digits COG: a three-digit | B=EIA Marking (Tape and . 
indicate special COG=0+30ppm represent significant F=+1% number. C=Non-standard Reel not > 
thickness X7R=+15% figures. Last digit G=+2% 1000=1KV Marking available) oO 
requirements. specifies the number J=+5% 2000=2KV a 
Please consult of zeros to follow. K=+10% 3000=3KV (e) 
your local factory X7R: 4000=4KV av 
for details. K=+10% 5000=5KV n 
M=+20% 
J=+5% on 
special request 
Standard package and lead configurations shown. All RPE 
wire is 20Awg solder coated copper wire. For other requirements, 
please contact your local sales office. 
MURATA DESIGNATION RPE 940 RPE 950 RPE 960 RPE 970 RPE 980 
i ia L 400 Max. 500 Max. 600 Max. 700 Max. 800 Max. 
HEL 
ar Sn H .355 Max. .455 Max. 555 Max. .650 Max. .750 Max. 
ASX 
oT, T 280 Max. 327 Max. 327 Max. 375 Max. 375 Max. 
ya ra N | T max 
A us L/S .300 + .031 400 + .031 500 + .031 .600 + .031 .700 + .031 
= tae 1.00 Min. 1.00 Min. 1.00 Min. 1.00 Min. 1.00 Min. 
wvbc KV | 2KV | 3KV | aKV 5KV) 1KV) 2KV | 3KV  4KV \SKV | 1KV| 2KV |3KV | 4KV '5KV 1KV | 2KV | 3KV | 4KV|5KV}IKV | 2KV| 3KV | 4KV) SKV 
CAPACITANCE (pF) 220 hegdeal ——} 
390 390 
820 
1000 1000 
1000 1200 a a | 
1500) 1500 
2200 2200 2200 
2700 
3300 3300 
3900 
4700 4700} 
5600 
8200 8200 8200] 6800 8200 
(uF) .010 O10 
-_ 018 -_ 018 018 
022 
027 
033 .033 
039 
047 047 
056 
068 068 
082 
10 = | a 
18 18 
22 
33 
10 | 1.0 7 
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CONFORMAL COATED 
RADIAL LEADS 
TAPE & REEL for AUTO INSERTION 


DIMENSIONS: in. (mm) | style/Varlation 


Outline 


DIMENSIONS: in. (mm) 


Style/Variation 
Outline 


* RPE121-911 


L: .200 (5.0) max. a 

W: .200 (5.0) max. 

T. 125 (3.15) max. 

F: .100 (2.5) + .016 (0.4) ’ 
— .008 (0.2) 

Ho: .630 (16.0) + .020 (0.5) 

H: .709 (18.0) + .039 (1.0) 


* RPE123-901 


L: .300 (7.5) max. 
W: .216 (5.5) max. 
T. .125 (3.15) max. 
F: .205 (5.2) + .016 (0.4) 
Ho: .630 (16.0) + .020 (0.5) 
H: .709 (18.0) + .039 (1.0) 


put 
i i 
H ‘wae ie 
| F Ho 
ae ‘ 


* RPE122-901 


.200 (5.0) max. 
: .200 (5.0) max. 

125 (3.15) max. 

.205 (5.2) + .016 (0.4) 
: 630 (16.0) + .020 (0.5) 
.709 (18.0) + .039 (1.0) 


sal 


ay St 
it 


*RPE 123-906 


L: .300 (7.5) max. 
W: .216 (5.5) max. 
T. .125 (3.15) max. 
F: .205 (5.2) + .016 (0.4) 
Ho: .787 (20.0) + .020 (0.5) 
H: .866 (22.0) + .039 (1.0) 


*RPE 122-905 


L>| 

L: .200 (5.0) max. r Wah 
W: .200 (5.0) max. f @0) mex 
> 125 (3.15) max. H r- 


T: 

F: .205 (5.2) + .016 (0.4) :* ig 
Ho: 630 (16.0) + .020 (0.5) ree 

H: .787 (20.0) + .039 (1.0) 


*RPE 122-906 


L: .200 (5.0) max. 
W: .200 (5.0) max. 
T: 125 (3.15) max. 
F: .205 (5.2) + .016 (0.4) 
Ho: .787 (20.0) + .020 (0.5) 
H: 866 (22.0) + .039 (1.0) 


*RPE 123-977 


.300 (7.5) max. 
W: .216 (5.5) max. 
.125 (3.15) max. 
.205 (5.2) + .016 (0.4) 
.787 (20.0) + .020 (0.5) 


re 


pe 


* RPE113-901 


L: .300 (7.5) max. 
W: .300 (7.5) max. 
T. .157 (4.0) max. 
F: .205 (5.2) + .016 (0.4) 
Ho: .630 (16.0) + .020 (0.5) 
H: .748 (19.0) + .039 (1.0) 


* RPE 122-977 


L: .200 (5.0) max. po 2 
W: .200 (5.0) max. f 
T:  .125 (3.15) max. é H 
F: .205 (5.2) + 016 (0.4) ig 
H: .787 (200) + .020 (05) 


*RPE 113-902 


.300 (7.6) max. 
: 300 (7.6) max. 
157 (4.0) max. 
.205 (5.2) + .016 (0.4) 
.650 (16.5) + .020 (0.5) 


Imasr 


* RPE 122-978 

Ea t 
L: .200 (5.0) max. ; w 
W: .200 (5.0) max. ok 
T: .125 (3.15) max. F H 
F: .205 (5.2) + .016 (0.4) a 
H: .650 (165) + .020(05) 


i 


*RPE 113-903 


.300 (7.6) max. 
: 300 (7.6) max. 
.157 (4.0) max. 
.205 (5.2) + .016 (0.4) 
.689 (17.5) + .020 (0.5) 


ilLaASse 


* Available as standard through Authorized Murata Electronics Distributors. 
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CONFORMAL COATED = 
RADIAL LEADS ra 
fe) 
TAPE & REEL for AUTO INSERTION 5 
_— Tt Style/Variation | Style/Variation : 
DIMENSIONS: in. (mm) y SUtie DIMENSIONS: in. (mm) | y Outlics mn 
> 
*RPE 113-907 biel *RPE 114-903 a 
L: .300 (7.5) max. w OQ 
W: .300 (75) max. a i We aoe 3 
TF AGT 40) sha. . , T. 157 (4.0) max. ° 
F: .205 (5.2) + .016 (0.4) F: .205 (5.2) + 016 (0.4) =| 
H: .787 (20.0) + .020 (0.5) H: .689 (17.5) + .020 (0.5) S 
w” 
- : 
* r 
RPE114-901 “ *RPE 114-907 ss 
WO AO IO) CBX. W: 400 (100) max. -) 
A ae His T. .157 (4.0) max. F " 
‘ a Sol oes F: .205 (5.2) + .016 (0.4) 
ree 40 | ie oat F * 
H: 748 (19.0) + 039 (1.0) Oe STIR eee 
* Available as standard through Authorized Murata Electronics Distributors. 
TAPE & REEL DIMENSIONS: in. (mm) 
Reel Pack 
—_ 


STANDARD QUANTITY 
PER REEL 
Type & 
Size Reel 
RPE 121 2 


500 
| RPE | 2500 | 2000 
| 2000 | 


— el «AS 
ra 
! 
Ah 


Marking 
Surface 


RPE 123 2000 2 


RPE 113 2000 
RPE 114 1500 1500 


a Half =F 
Taping Feed Hole | Feed Hole Devt ge Width ot | Lead | DMPHT | Total Tape | enon oat ne 
Pitch Pitch Position Tape Carier Tape Protrusion Feed Hole Thickness Tape Failure Tape 
P Py P, AS Ww Carrier é Do t Ah 
W. 


.059+.059 
(1.5+1.5) 


(11.0 


+0 ) (12.5 min.) 
-10 


—.039 
—_ 500 500 250 95470 to.020 | .157+.004 | .028+.008 
: +.008 +.051 “97 020| (-1.0 | (4.0401) | (0.7+0.2) 
to 0.5) | 
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SPECIFICATIONS 


GENERAL 


Operating 
Temperature Range 


Temperature 
Coefficient 


MECHANICAL 


TEST TEST METHOD 


Lead Pull Strength 


P2H: 
R2H: 
S2H: 
T2H: 
U2J: 
X7R: 
Z5U: 


COG: 
P2H: 
R2H: 
S2H: 
T2H: 


U2J: 


Z5U: 


SPECIFICATIONS 


: —30°C to +85°C 


> +22, -82% over temp. range of —30°C to +85°C 


: 55°C to +125°C 


-55°C to +85°C 
—55°C to +85°C 
—55°C to +85°C 
—55°C to +85°C 
—55°C to +85°C 
—55°C to +125°C 
+10°C to +85°C 


0+30ppm/°C over temp. range of -55°C to +125°C 
N150+60ppnv°C over temp. range of -55°C to +85°C 
N220+60ppnv°C over temp. range of -55°C to +85°C 
N330+60ppm/°C over temp. range of -55°C to +85°C 
N470+60ppmv’°C over temp. range of -55°C to +85°C 
N750+120ppm/°C over temp. range of -55°C to +85°C 


+15% over temp. range of -55°C to +125°C 
+22, -56% over temp. range of —10°C to +85°C 


MIL-STD-202, Method 211A, Test Condition A 


Solderability 


Resistance to 
Soldering Heat 


Vibration 
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| 


T.C. Tolerance 
Capacitance (pF)* 


REQUIREMENT 


Radial direction: RPE 110: 2 Ib. min. 
others: 5 Ib. min. 


T.C. Tolerance 


10 and over + 30(G) 
4.0-9.9 + 60(H) 
21-39 +120(J) 

4-2.0 +250(K) 


“Refer to EIA RS198 for limitations. 


(ppm) 


MIL-STD-202, Method 208F. 


MIL-STD-202, 210A 

Parts are immersed in solder bath: RPE 110, 270+5°C for 
3+0.5 sec. 

All other RPE types: 350+ 10°C for 3+0.5 sec. 


MIL-STD-202 method 204D condition B 
10-2,000 Hz, 15 G’s 


MIL-STD-202 Method 213B, Condition | 


Lead wire will exhibit >95% coverage on conformal coated units. 


Appearance: No Damage 
AC: COG=+0.25pF or +2.5% (whichever is greater). 
X7R=+7.5% max. Z5U +20% max. 
Y5V=+20% max. 
After 48+4 hour period, parts should satisfy all initial requirements 
for D.F, |.R., and Flash Voltage (2.5xWV). (500V=2xWV). 
25% max. leaching on each edge. 


Appearance: No Damage 
Initial value guarantee 


Appearance: No Damage 
Initial value guarantee 


SPECIFICATIONS 


ELECTRICAL 


[oo 


TEST 


TEST METHOD 


Capacitance 
(Voltage and 
Frequency) 


= 


REQUIREMENT 


COG: over 1,000pF 1KHz+100Hz, 1+0.2Vrms 
up to 1,000pF 1MHz+100KHz, 1+0.2Vrms 

X7R: 1KHz+100Hz, 1+0.2Vrms 

Z5U/Y5V: 1KHz+100Hz, .5V+.1Vrms 


Q/Dissipation Factor 
(Volt. & Freq. same as 
Cap. Test) 


COG: (less than 30pF), Q>400+(20°C(pF)) @ 25°C (30pF and over), Q> 1,000 @ 25°C 


X7R: D.F. = 2.5% max. @ 25°C 


Z5U: D.F. = 3.0% max. @ 25°C, (5.0% max. @ 25°C for RPE200 Series) 


YSV: D.F. = 3.5% max. @ 25°C 


Insulation Resistance 


Dielectric Strength 


Apply rated voltage for max. of 2 min. with 50mA limiting 
current. 


COG, X7R : 100,000MQ or 1,000MQepF (whichever is less). 
Z5U, YS5V : 10,000MQ or 500MQepF (whichever is less). 


2.5 x WV for 5 sec. with a series resistor limiting the charging 


current to 50 mA max. (500V=WV x 2) 
(1,000V = WV x 1.5) 

(2,000 — 5000V = WV x 1.2) 

(Please see p19, C-19-A) 


No dielectric breakdown 


Typical Aging Rate 
(AC per decade hour) 


COG: negligible 


X7R : -3.0% 
Z5U : -5.0% 
Y5V : -7.0% 


ENVIRONMENTAL 
TEST TEST METHOD REQUIREMENT 
Thermal Shock MIL-STD-202, method 107, condition A Appearance: No visual damage 
Prior to starting Thermal Shock test, capacitors shall AC : COG = +2.0% or +0.5pF (whichever is greater) 
be heat treated (deaged) for one (1) hour at 150°C. Allow X7R = +12.5% 
capacitors to stabilize at room temperature for 24 hours Z5U = + 20.0% 
prior to taking initial measurements. Y5V = + 30.0% 
Post thermal Shock measurement shall be taken after Q: COG = 1,000 min. (>30pF), >400+(20°C(pF)) (<30pF) 
24 hours stabilization. D.F.: X7R = 2.5% max. @ 25°C, 
Z5U = 3.0% max. @25°C, (5.0% max. @25°C for 
RPE200 Series) 
Y5V = 5.0% max. @ 25°C 
|.R. : COG/X7R = 100,000MQ min. or 1,000MQepF 
(whichever is less) 
Z5U/Y5V = 10,000MQ or 500QeyF min. (whichever is less) 
Humidity (No Load) 500+12 hours at 40+2°C in 90 to 95% humidity Appearance: No visual damage 
Humidity (Load) 500+12 hours at 40+2°C in 90 to 95% humidity with AC : COG = +2.0% or +0.5pF(whichever is greater) 
rated voltage applied (max. current 50mA) X7R = +12.5% 
Z5U = +30.0% 
Life Test 1,000+12 hours at max. rated temperature with 200% Y5V = +30.0% 
rated voltage applied. Prior to starting Life Test, 
capacitors shall be voltage treated for 1 hour with 200% Q : COG = 500 min. (>30pF) 200+(10*C(pF)) (<30pF) 
rated voltage applied at max. rated temperature. Allow D.F. : X7R = 3.0% max. @ 25°C, 
capacitors to stabilize for 24 hours prior to taking Z5U = 3.5% max. @ 25°C, (7.5% max. @ 25°C for 
initial measurements. RPE200 Series) 
Y5V = 7.0% max. @ 25°C 
Post Life Test measurements shall be taken after |.R.: COG/X7R = 10,000M©Q min. or 100MOQepF 
24 hours stabilization. (whichever is less) 
Z5U/Y5V = 1,000MQ min. or 5S00MQeyF min. 
(whichever is less) 
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TYPICAL PERFORMANCE 
CHARACTERISTICS 


TEMPERATURE VS. CAPACITANCE AND DISSIPATION FACTOR: X7R, Z5U 


Measuring equipment: YHP4274A 


+20 
> +10 
= =s 
rae w 
2-10 Q 
£0 a 
3 = 
4 = 
Oo -40 “< 
5 § 
ia = 
s 
Q 
o 
oO 


g 


-40 0 +25 +40 +80 +120 +160 —40 0 40 80 120 160 
Temperature (°C) Temperature (°C) 


TEMPERATURE VS. CAPACITANCE AND Q:COG (NPO) 


10 
4000 (COG) 
= (CoG) 
© 0 
o o 
2000 
—10 500 
—40 0 40 80 120 160 —40 0 40 80 120 160 
Temperature (°C) Temperature (°C) 


DC VOLTAGE VS. CAPACITANCE AND DISSIPATION FACTOR 


‘ace 10.0 T T r + 
7. 
7 x Test Condition: HiK 1kHz 1Vrms, COG 1MHz 1Vrms Test Condition: a 1KHz 0.5Vrms 
+20+ . X7R: 1KHz 1Vrms 
7 Charge: Rated Voltage, 2 minutes 80 7\Z5U, 50V COG: 1MHz 1Vrms 
COG, 50V EN Charge: rated voltage: (2 minutes) 


~ 
Z5U, 50V ~~ 


~ 
~ 
— a 
—_——— 


-80 1 
0 10 20 30 40 50 
DC Voltage (VDC) DC Voltage (VDC) 
TEMPERATURE VS. 
CAPACITANCE VS. SERIES 
INSULATION RESISTANCE RESONANT FREQUENCY 


1000 


400 ¢=2 mm (0.08 inch) 
_t=5 mm (0.2 inch) 
“  &=10 mm (0.4 inch) 


1.R. (MQ) 


Series Resonant Frequency (MHz) 


-40 0 40 80 120 160 100 pF 1000 pF 0.01. F 0.1, F 1 uF 


Temperature (°C) Capacitance 
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TYPICAL PERFORMANCE 
CHARACTERISTICS 


AC VOLTAGE VS. CAPACITANCE AND DISSIPATION FACTOR 


7.0 T a T T 
ati 
60} Test Conditions: ee 
COG, 1MHz, X7R, Z5U, 1KHz on Z5U, 50V 


X7R, 50V 


. cle (%) 


2 
AC Voltage (Vrms) AC Voltage (Vrms) 


CAPACITANCE VS. TIME (Aging) DISSIPATION FACTOR AND Q VS. TIME (Aging) 


: Capacitance Aging ~~ (Z5U) 
—20 
—30 
—40 
100 1000 10000 
Time (Hrs.) Time (Hrs.) 
IMPEDANCE VS. FREQUENCY IMPEDANCE VS. FREQUENCY 
10 COG (100pF) ose 
5 
01 
0.05 
5 10 50 100 500 1GHz 
Frequency (MHz) Frequency (MHz) 
IMPEDANCE VS. FREQUENCY IMPEDANCE VS. FREQUENCY 
10 
5 
= = ! 
i H 
i as 
0.05 0.05 
0.5 1 5 10 50 100 
Frequency (MHz) Frequency (MHz) 
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CONFORMAL COATED 
RADIAL LEADS RADIAL LEAD 
APPLICATION NOTES RPE Series 


Soldering Temp. (°C) 


5 10 15 20 
Immersion Time (sec.) 


2. A) When soldering, insert the lead wire into the PCB without B) Insert the lead wire into the PCB with a distance appropriate 
mechanically stressing the lead wire. to the lead space. 
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GLOSSARY 


OF SPECIALIZED CAPACITOR TERMS 


1-DIELECTRIC: 


Sometimes called “Insulator,” a dielectric 
is a material whose internal charges are 
bound and can therefore only move over 
atomic dimensions. It separates the con- 
ductive capacitor plates and is important 
in determining temperature character- 
istics, voltage rating, capacity/volume 
and other characteristics of a capacitor. 


2-DISSIPATION FACTOR (‘‘DF”’): 
The dissipation factor of an insulating 
material is defined as the ratio of energy 
dissipated to energy stored in the dielec- 
tric. The DF is frequency sensitive and 
must be specified at a given frequency. 


3-QUALITY FACTOR (‘‘Q”’): 

The Q factor is the ratio of energy stored 
to energy dissipated and is therefore 
often taken as the inverse of the DF at 
low frequency. Sometimes called “Figure 
of Merit? Q factors must be specified at 
a given frequency. 


4-WORKING (OR “RATED’’) 
VOLTAGE: 

Nominal continuous voltage which may 

be applied to a component with no derat- 

ing of any kind. 


5-DIELECTRIC WITHSTANDING 
VOLTAGE: 

The peak voltage which the component 

is designed to withstand without damage 

for short periods of time. This value must 

be specified in terms of frequency, wave- 

form, and time. 


6-INSULATION RESISTANCE (IR): 


|.R. is the terminal to terminal DC resis- 
tance of a capacitor, and must be speci- 
fied in terms of voltage, temperature, and 
relative humidity. 


Typically expressed as a minimum resis- 
tance or as an ReC product. 


Example of IR expressed using ReC 
product: If a material is rated at 500 OrF, 
also expressed as 500MQ*u.F 


For10pnFIR> 500MQ 
O01~F > 5000MQ 
0.01 pF > 50,000 MQ 


7-TEMPERATURE COEFFICIENT 
fe TC”): 
“TC” is the decimal change in capacity 
per degree change in environmental 
temperature. Some dielectrics are very 
lossy and generate internal heat and for 
that reason this test is conventionally 
conducted under “no load” conditions. 
The standard definition for “TC” in parts 
per million per degree centigrade is... 


_(Cx-Co)_ (108) 
Tes Co * Ok To) PC 


Where “Tx” is the test temperature, “To” 
is the reference temperature—usually 
25°C. “Co” is the capacity measured 

at the reference temperature and “Cx” 
is the capacity measured at the test 
temperature. 


8-DRIFT: 


The extent in pF or % to which capacitor 
changes value as a result of temperature 
exposure. Sometimes called ‘“Retrace;’ 
this measurement is usually made under 
nominal (i.e. room) conditions and is 
accomplished both before and after the 
conclusion of temperature excursion. 
(Note: “Drift” may occasionally be used 
in the test context of the simple passage 
of time). 


9-TOLERANCE OF CAPACITANCE: 


Is defined as the maximum percentage 
of deviation from the nominal capacitance 
value when measured at a standard 
temperature, voltage and frequency. 


10-TERMINATION: 


This term refers to the material and/or 
geometry of the terminals of the capacitor. 


11-CHIP, MONOLITHIC OR MULTI- 
LAYER CAPACITOR (MLC): 


All of these terms, and any combination 
of them, refer to a ceramic capacitor 
style which consists of alternate layers 
of ceramics and conductive (metallic) 
surfaces which are compressed and 
vitrified to form a single “monolithic” 
structure. Alternate metallic surfaces are 
then interconnected to form a two termi- 
nal capacitor. 


12-ESR: 


The sum of the equivalent series resis- 
tances of the electrode resistance and 
loss tangent of the dielectric, otherwise 
known as the real part of the capacitors 
equivalent circuit impedence (Note: The 
dielectric loss tangent is frequency depen- 
dent as is ESR). 


13-AGING: 

Aging is the change in the dielectric 
constant as a function of time. Aging is 
particularly noticeable in high dielectric 
materials and is measured as a percent- 
age change per decade of time. Aging 
decreases logarithmically and becomes 
less apparent with time. 
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CERAMIC MICROWAVE 


CAPACITORS 


Today’s high frequency applications 
require stable, miniature, high Q, low 
noise capacitors in order to meet modern 
design objectives. 


Murata Electronics meets those objectives 
by offering one of the world’s largest 
varieties and capabilities of high frequency 
capacitors for the instrumentation and 
communications market place. 


The MA series ceramic fixed capacitors 
are miniature, high performance precision 
components with extremely high Q and 
high power capabilities up to the gigahertz 
frequency ranges. The GRH700 series 
are high frequency chip capacitors 
popular for communications applications. 
The GRH700 series chip capacitors were 
designed for high volume applications 
where low cost is a primary design 
objective. This series is intended to bridge 
the gap between the standard COG chip 
capacitors and the high performance 

MA series. 


Whether your application calls for the 
MA series or GRH700 series you can 
rely on Murata’s expertise to supply a 
reliable, repeatable product for your high 
frequency applications. 
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CERAMIC MICROWAVE 
CAPACITORS 


Vw 
\é 


4X ACTUAL SIZE 
(Illustrated with laser marking) 


MA SERIES 


For filtering, coupling and impedance matching in most PF circuits, 
the MA Series chips and leaded devices offer outstanding perfor- 
mance and reliability with the greatest range of values and con- 
figurations. MA Series capacitors are also available in military 
grade CDR styles, consult factory. 


MA Series ceramic fixed capacitors are miniature, high perfor- 
mance precision components having extremely high Q and high 
power capabilities from low frequencies to gigahertz ranges. 
These “porcelain” multilayer capacitors are extremely stable with 
variations in temperature, voltage and frequency, and are capa- 
ble of withstanding the environments encountered in space 
applications. 


MA Series capacitors are designed for miniature state-of-the-art cir- 
cuit applications. They are small, easy to apply and have extreme 
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MA Series 


OUTSTANDING CHARACTERISTICS 

@ Miniature size 

®@ Very high Q at high frequencies 

®@ High RF power capabilities 

@ Impervious to environmental conditions 

@ Low dissipation factors 

@ Excellent retrace capability (not applicable for X7R styles) 

®@ High temperature stability 

@ Low noise 

@ Meets Mil-C-55681 with respect to: Shock, Vibration, 
Moisture Resistance, Solderability, Barometric Pressure, 
Temperature Cycling, Immersion and Salt Spray 


ADDITIONAL FEATURES 


® Standard and special marking available 
®@ Packaging options 
® Lot processing data available 


reliability. Units are available in ultra-miniature case size 1 (.055” 
x .055” x .055”) or miniature case size 2(.110” x .110” x .100”). 
Standard case size 1 units are available as chips. Standard 
case size 2 units are available as chips and also in a leaded 
configuration. 


Clean-room manufacturing technology assures product reliability 
and automated processing reduces costs and cycle time. Key 
stages of the operation are monitored and controlled with SPC 
techniques. Flexibility in design allows the production of non- 
standard values while maintaining consistent quality objectives. 


Please contact the factory for availability of special configurations 
or high-reliability screening. 


CERAMIC MICROWAVE muftata 
CAPACITORS euuRate 
MA 18, 58 & 78 Series 


“ee CONFIGURATIONS AND DIMENSIONS - CASE SIZE 1 


Type Dimensions: in. (mm) Band 
Configuration Termination 
P90+20 COG+30 W+.010 +.010 
: ; X7R* Length Tmax. | Y —.005 
ppm/°C ppm/°C g (.25) 
(+.25/-.1) 
Palladium 
Bs ened sanine HH . 07 max. |  .055 055** 010 Silver, 
(18 max.) | (1.4) (1.4) (.25) Ni Interface & = 
Lot Solder (Sn 62) 9 
oO 
= 
= 
** 065” (1.65) Max. Thickness, X7R m 
oO 
5 
PART NUMBERING SYSTEM - CASE SIZE 1 3 
M A 1 8 101 J 3 
= > =) 
” 
—_ 
CUBIC A-STD SERIES DIMENSIONAL TERMINATION CAPACITANCE TOLERANCES: 
MONOLITHIC AND T.C. CODE CODE: CODE: *B:+0.1pF 
1:P90 8:Pd/Ag, Expressed in picofarads *C:+0.25pF 
Ni interface, and identified by a *D:+0.5pF 
5:COG Solder (Sn62) three-digit number. First F:+1% 
two digits represent G:+2% 
7:X7R significant figures. Last J:+5% 
digit specifies the **K:+10% 
number of zeros to follow. **M:+20% 
For values below 10pF, **7:4+80%, -20% 
the letter “R” is used 
as the decimal point 
and the last digit 
becomes significant. 
“Available 
below 
10pF only 
**X7R Styles 
—_ 
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CERAMIC MICROWAVE 
CAPACITORS 
MA* 18, 58 & 78 Series 


MA 10 & 50 SERIES, P90 & COG -— CASE SIZE 1 we 
: ; * f ; ; * Cap. Cap. Cap. * 
os i TTL wvoc oe Pr Th wvoc case OF Tol. wvoc 
—T + — | 
OR1 0.1 B 150 *4R7 4.7 B,C,D 150 *680 68 |F,GJ,K,M 150 
OR2 0.2 v, 150 5R1 5.1 sd 150 750 75 F 150 
OR3 0.3 B,C 150 *5R6 5.6 i 150 * 820 82 - 150 
OR4 0.4 a 150 6R2 6.2 i 150 910 91 - 150 
*OR5 0.5 B,C,D 150 *6R8 6.8 B,C,J,K,M 150 *101 100 a 150 
OR6 0.6 ly 150 7R5 7.5 150 i a 110 My 50 
OR7 0.7 . 150 *8R2 8.2 150 12a= 120 f 50 
OR8 0.8 = 150 9R1 9.1 # 150 131" 130 = 50 
OR9 0.9 i 150 *100 10 F,G,J,K,M 150 ol ot a 150 cs 50 
*1RO 1.0 y 150 110 11 z 150 1681"? 160 . 50 
1R1 nf . 150 *120 12 a 150 *181** 180 . 50 
*1R2 1.2 = 150 130 13 x 150 201** 200 “ 50 
1R3 1.3 = 150 *150 15 e 150 x221"* 220 - 50 
1R4 1.4 = 150 160 16 - 150 241** 240 e 50 
*1R5 1.5 # 150 *180 18 . 150 *271** 270 ‘s 50 
1R6 1.6 = 150 200 20 » 150 301** 300 * 50 
1R7 1.7 sd 150 * 220 22 3 150 *331** 330 a 50 
*1R8 1.8 a 150 240 24 z 150 361** 360 ¥ 50 
1R9 1.9 é 150 *270 27 - 150 *391** 390 = 50 
2RO 2.0 . 150 300 30 a 150 AS1** 430 os 50 
*2R2 2.2 - 150 * 330 39 fy 150 *471** 470 a 50 
2R4 2.4 i 150 360 36 2 150 St 510 g 50 
*2R7 ait e 150 *390 39 = 150 *561** 560 . 50 
3RO 3.0 a 150 430 43 a 150 621" 620 _ 50 
*3R3 3:3 5 150 *470 47 e 150 *681** 680 . 50 — 
3R6 3.6 4s 150 510 51 re 150 Tou 750 50 
*3R9 3.9 . 150 *560 56 *: 150 *821** 820 a 50 
4R3 4.3 B 150 620 62 £ 150 OA? 910 iy 50 
*102** 1000 50 
"@ 125°C “@ 125°C “@ 125°C 
* Available as standard through authorized Murata Electronics Distributors. “Extended Cap Range, COG only 


MA 70 SERIES, X7R — CASE SIZE 1 


i 
Bee ae eae Tea) ae | ee | eae Taner) [tase Pear a ee 

511 ia 510 K,M,Z 50 152 1500 K,M,Z 50 432 4300 K,M,Z 50 

561 560 e 50 162 1600 50 472 4700 : 50 

621 620 50 182 1800 : 50 512 5100 50 

681 680 * 50 202 2000 - 50 562 5600 50 

751 750 - 50 222 2200 : 50 622 6200 z 50 

821 820 ' 50 242 2400 50 682 6800 Si 50 

911 910 . 50 272 2700 “ 50 fa2 7500 “4 50 

102 1000 e 50 302 3000 * 50 822 8200 « 50 

AZ 1100 ! 50 332 3300 . 50 912 9100 e 50 

122 1200 “ 50 362 3600 7 50 103 10000 K 50 

132 1300 = 50 392 3900 . 50 

“*@ 85°C ***@ 85°C “**@ 85°C 


62 


CERAMIC MICROWAVE a we 
CAPACITORS enaPlate 
MA 28, 68 & 88 Series 


“ ~=©6CONFIGURATIONS AND DIMENSIONS - CASE SIZE 2 


Type Dimensions: in. (mm) Band 
Configuration Termination 
P90+20 P90+30 | COG+30 — L+.020 W+.010 Y+.010 
ppm/°C | ppm/°C | ppmi°c (.5)*** (.25) Time: | (am; 
i 
Palladium 
= ** . . 
mazs | MB28 | MA6s | MAgs* | Y~ ‘ie w | 430max. | 17 i Oe Sei 
‘ (2.8) (2.5) (.4) Interface & 
” Solder (Sn62) 
| 
~_ = 
MAz2 | mB22 | maA62 | MAB2* r= 1e6 = ~ = Microstiip 9 
Fi (3.4) see note 1 ro) 
‘ Ss 
> 
NOTE: Ag ribbon .093(2.3) + .005(.1) Wide x .004(.1) + .001(.03) Thick x .250(6.35) Long (typical) ** 415(2.92) Max. Thickness, X7R T.C. m 
2) 
5 
> 
PART NUMBERING SYSTEM - CASE SIZE 2 5 
YY A 2 & OF 2 e 
— — 
CUBIC A-STD SERIES DIMENSIONAL TERMINATION CAPACITANCE TOLERANCES: 
MONOLITHIC AND T.C. CODE CODE: CODE: ZEROS 
2:P90 8:Pd/Ag, Ni Expressed in picofarads *B:+0.1pF 
interface, and identified by a *C:+0.25pF 
6:COG Solder (Sn62) three-digit number. First *D:+0.5pF 
(Preffered) two digits represent F:+1% 
8:X7R 2:MicroStrip significant figures. Last G:+2% 
digit specifies the J:+5% 
number of zeros to follow. **K:+10% 
For values below 10pF, **M:+20% 
the letter “R” is used **7:+80%, —20% 
as the decimal point 
and the last digit 
becomes significant. 
“Available 
below 
10pF only. 
**X7R Styles 
-— 
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CERAMIC MICROWAVE 


CAPACITORS 


MA 20 & 60 SERIES, P90 & COG — CASE SIZE 2 


MA* 28, 68 & 88 Series 


ap. Cap. Cap. * Cap. Cap. Cap. * Cap. Cap. Cap. * 
fb oF Tol. wvoc Code OF Tal, wvoc cane pF Tol. wvoc 
== 
OR1 0.1 B 500 *8R2 8.2 |B,C.J,K,M| 500 241 240 F,G,J,K,M 200 
OR2 0.2 ” 500 9R1 91 ° 500 *271 270 cs 200 
OR3 0.3 B,C 500 * 100 10 F,G,J,K,M 500 301 300 ca 200 
OR4 0.4 : 500 110 11 = 500 *331 330 y 200 
*OR5 0.5 B,C,D 500 *120 12 500 361 360 " 200 
OR6 0.6 - 500 130 13 500 *391 390 a 200 
OR7 0.7 " 500 *150 is) : 500 431 430 is 200 
OR8 0.8 500 160 16 z 500 *471 470 * 200 
OR9 0.9 “a 500 *180 18 . 500 511 510 " 100 
*1RO 1.0 > 500 200 20 500 *561 560 ¢ 100 
1R1 a ea | 500 * 220 22 ‘ 500 621 620 * 100 
*1R2 5 We Ss 500 240 24 500 *681 680 os 50 
1R3 1.3 2 500 *270 27 & 500 751 750 * 50 
1R4 1.4 500 300 30 S 500 *821 820 = 50 
*41R5 1:5 500 *330 30 500 911 910 - 50 
1R6 1.6 # 500 360 36 500 *102 1000 # 50 
1R7 17 . 500 * 390 39 i 500 i a fa 1100 ew 50 
*1R8 1.8 = 500 430 43 0 500 122. 1200 ts 50 
1R9 1.9 = 500 *470 47 i 500 132 1300 50 
2RO 2.0 . 500 510 51 500 152** 1500 ‘ 50 
2R1 2.1 “ 500 *560 56 . 500 162 = 1600 3 50 
*2R2 REZ = 500 620 62 500 182** 1800 50 
2R4 2.4 500 *680 68 " 500 202** 2000 a 50 
*2R7 27 i 500 750 15 500 222" 2200 50 
3RO0 3.0 i 500 *820 82 si 500 242** 2400 s 50 
*3R3 3.3 : 500 910 91 ¢ 500 oie” 2700 y 50 
3R6 3.6 Be 500 *101 100 - 500 302** 3000 i 50 
*3R9 3.9 500 111 110 i‘ 300 332" 3300 ; 50 
4R3 4.3 Z 500 *121 120 * 300 362** 3600 . 50 
*4R7 47 m 500 131 130 = 300 392** 3900 a 50 
5R1 5.1 500 *151 150 o 300 432** 4300 50 
*5R6 5.6 ¢ 500 161 160 iM 300 472** 4700 50 
6R2 6.2 u 500 *181 180 % 300 5O02** 5000 : 50 
*6R8 6.8 B,C,J,K,M 500 201 200 e 300 512°" 5100 % 50 
7R5 TS ¢ 500 * 221 f 220 200 
*@ 125°C *@ 125°C *@ 125°C 
* Available as standard through authorized Murata Electronics Distributors. **Extended Cap Range, COG only 
MA 80 SERIES, X7R — CASE SIZE 2 
a ek 
a cue | pF | To. | WoC cae | pr | To, | WDC 
512 5100 K,M,Z 100 153 15000 K,M,Z 100 433 43000 K,M,Z 100 
562 5600 i 100 163 16000 “ 100 473 47000 100 
622 6200 * 100 183 18000 # 100 513 51000 = 100 
682 6800 "7 100 203 20000 i 100 563 56000 = 100 
752 7500 fe 100 223 22000 i 100 623 62000 . 100 
822 8200 . 100 243 24000 e 100 683 68000 100 
912 9100 < 100 273 27000 " 100 753 75000 i 100 
103 10000 100 303 30000 ue 100 823 82000 es 100 
113 11000 a 100 333 33000 z 100 913 91000 i) 100 
123 12000 F 100 363 36000 * 100 104 100000 es 100 
133 13000 2 100 393 39000 100 
“*“@ 85°C **@ 85°C = *™*@ 85°C 
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SPECIFICATIONS AND 
PACKAGING 


MA Series 


“SPECIFICATIONS 


Quality Factor 


MA 18/28/58/68; Exceeds MIL-C-55681 


Dissipation Factor 


MA 78/88; 2.5% maximum @ 1.0VRMS maximum (f = 1KHz) 


Temperature Coefficient 


MA 18/28 Series P90 +20ppm/°C, (—55°C to +125°C) 
MA 58/68 Series; COG (NPO +30ppm/°C —55°C to +125°C) 
MA 78/88 Series; +15% maximum (—55°C to +125°C) 


MA 18/28 1000K Megohms at +25°C, 100K Megohms at +125°C 
MA 58/68 1000K Megohms at +25°C, 100K Megohms at +125°C 
MA 78/88 100K Megohms or 1000 Megohm pF min., whichever is less (@ 25°C) 


Insulation Resistance 


10K Megohms or 100 Megohms pF min., whichever is less (@ 125°C) 


Dielectric Test Voltage 


MA 18/28/58/68/78/88, 250% of WVDC for 5 seconds 


Capacitance Drift 


Meets or Exceeds MIL-C-55681 (Does not apply for MA 78/88) 


Negligible for MA 18/28/58/68, 


Barometric Pressure 


Method 105, Condition B 


Resistance to Soldering Heat 


—- 


Aging MA 78/88; 2.5% per decade maximum = 
Environmental Tests MIL-STD-202 Fes 
Shock Method 213, Condition J = 
Vibration Method 204, Condition B 7 
Moisture Resistance Method 106 2 
Solderability Method 208 y 
Immersion Method 104, Condition B 5 

a 


Method 210, Condition B 


Thermal Shock 


Method 107, Condition A 


Other packaging options available — Consult Factory 


rs Life Method 108, Condition F 
MA 18/28/58/68; Laser mark Capacitance Code, Tolerance Code, 
MARKING Logo (where space permits) 
MA 78/88, Not Marked 
TAPE-AND-REEL PACKAGING DIMENSIONS: in. (mm) 
PACKAGING: 
\ Case 1 — 3,000 pcs. 
\,\ Case 2 — 1,000 pcs. 
a 40201 40201 
epi : ~ + - Direction of feed —— cc 
] 
NOTE: 1 Ao & Bo ARE DETERMINED BY MAXIMUM SPECIFIED j 
LENGTH AND WIDTH OF COMPONENTS PLUS 0.4 + 0.2 (0.016 + 0.008), J E>, 
PLUS THE ADDITIONAL REQUIREMENTS THAT COMPONENTS NOT / S 
BE ALLOWED TO ROTATE MORE THAN 20° WITHIN THE CAVITY EMBOSSED —~ i EMBOSSMENT 
CLEARANCE OR WHICHEVER CONDITION OCCURS FIRST. ScBBIES 
CONDUCTIVE TAPE ELECTRICAL PROPERTIES 
Advantages Benefits Property Value Test Method 
Conductive Prevents static charge build-up Surface Resistivity | 1.8 x 10°ohm/square ASTM D-257 
Flexibility Insures against crazing, cracking Volume Resistivity 1.4 x 10?ohm-cm ASTM D-257 
and brittleness Electrostatic 
Drive loading will not elongate Decay Time 
Dimensional strength earsoiet Rules Fed. Test Method 
Cee e At 0% RH <1.25 sec (0% RH) Std. 101C Test 
Himonstonal siabili Smooth, reliable running on At 10% RH <0.1 sec (10% RH) Method 4046 (or) 
" pick and place machines MIL B-81705B 


LOW COST HIGH FREQUENCY 
CHIP CAPACITORS FOR | 
COMMUNICATIONS APPLICATIONS GRH708 -710 Series 


| The GRH708-710 Series was designed specifically as an wal 
alternative to “cubic” chip capacitors in high-volume 
applications where low cost is a primary design objective. 
This product is manufactured with the same “porcelain” 
COG ceramic formulation and electrode material as are 
used in our MA Series. The rectangular shapes of this 
GRH708-710 Series allow for greater manufacturing 
automation resulting in lower cost. GRH708-710 
capacitors bridge the gap between standard 
COG chips and the high performance MA Series, 
offering a low cost, high Q capacitor. Applications 
include cellular phone, GPS, and RF LAN. 


FEATURES 
® Miniature sizes @ Low noise 
@ Stable COG temperature coefficient @ Impervious to environmental conditions. Meets MIL-C 55681 
B@ Very high Q at high frequencies with respect to: Thermal Shock, Moisture Resistance, 
® High RF power handling capabilities Solderability, Resistance to soldering heat 
SPECIFICATIONS 
Operating Temperature Range —55 to + 125°C al 
Temperature Coefficient 0 + 30 ppm/°C 
Working Voltage See table, Pages 67 and 68 
Dielectric Test Voltage (D.C.) 250% of rated working voltage (except 500 Volt rated @ 200%) 
Capacitance Tolerance C, D, G, J, K Available: Specials on request 
Quality Factor (Q)/ESR Consult Factory for Q/see table, page 67 and 68 for ESR 
: : @ 25°C: 0.1 to 470 pF: 1000K Megohms Min. over 470 pF: 100K Megohms Min. 
Insulation Resistance @ 125°C: 0 to 470 pF: 100K Megohms Min. over 470 pF: 10K Megohms Min. 
All capacitors are marked with Logo, Capacitance Code and 
Marking Tolerance Code (where space permits) we 
Ink stamping or laser marking available 
DIMENSIONS: in (mm) 
GRH708 GRH710 
‘ om ee ‘i L .080 + 0.12 (2.0 + 0.3) .125 + .016 (3.2 + 0.7) 
<<< i Ww .050 + .012 (1.25 + 0.3) 100 + .012 (2.5 + 0.3) 
a~¢ 
ey Ss ste T (max.) 050 (1.25) 060 (15) 
* 
a g (min.) .03 (0.7) .04 (1.0) 
e (min.) .01 (0.25) .012 (0.3) 
PART NUMBERING 
GRH 708 COG 220 K 100 B L 
CAPACITOR TEMPERATURE CAPACITANCE VALUE CAPACITANCE VOLTAGE MARKING PACKAGING 
TYPE AND SIZE CHARACTERISTICS Expressed in picofarads TOLERANCE Identified by A=No Marking B =Bulk 
GRH = Nickel Standard TC and identified by a three- COG: (10pF or less) a three-digit B= EIA Marking L=7” Reel 
Barrier layer COG = 0 + 30ppm/°C digit number. First two C = +.25pF number. C = Non-standard 
solder. —55°C to+ 125°C — digits represent significant D = +.5pF 
figures. Last digit specifies 
the number of zeros to (Over 10pF) 
follow. For values below J =+5% 
10 pF, the letter “R” is used K =+10% 
as the decimal point and the 
last digit becomes significant. 
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LOW COST HIGH FREQUENCY ae «ae 
CHIP CAPACITORS FOR snuReata| 
COMMUNICATIONS APPLICATIONS *GRH-708 Series 


“~~ «COG TEMPERATURE COEFFICIENT 


Cap. & Tol. Ref. Freq. Effective Max Rated 
in pF MHz Capacitance ESR vpbc 
*1.0+.25 T 250 0.75/1.35 0.142 200 
1.1 + .25 248 0.85/1.46 0.140 200 
*4.24 25 245 0.95/1.57 0.138 200 
1.34.25 243 1.05/1.67 0.136 200 
1.4 + .25 242 1.15/1.78 0.135 200 
*1.5 4.25 242 1.25/1.89 0.134 200 
1.6 + .25 241 1.35/2.00 0.133 200 
1.7+.25 241 1.45/2.11 0.133 | 200 
*1.8 4.25 240 1.55/2.21 0.132 200 
1.9 + .25 239 1.65/2.32 0.132 200 
2.0 + .25 238 1.75/2.43 0.131 200 
214.25 237 1.85/2.54 0.130 200 
*2.2+.25 236 1.95/2.65 0.129 200 
2.4 + .25 235 2.15/2.85 0.127 200 = 
*2.7 + 25 233 2.45/3.19 0.125 200 5 
3.0 + .25 231 | 2.75/3.51 0.123 200 a 
*3.34.25 229 3.05/4.02 0.121 200 g 
3.6 + .25 228 3.35/4.18 0.120 200 > 
*3.9 + .25 227 3.65/4.53 0.119 200 < 
4.3 + .25 223 4.05/5.01 0.117 200 m 
*4.7 + 25 220 4.45/5.48 0.115 200 - 
51+ .25 218 4.85/5.88 0.113 200 0 
*5.6 + .50 215 5.35/6.49 0.1114 200 4 
6.2 + 50 212 | 5.83/719 0.110 200 
*6.8 + .50 208 6.30/7.88 0.108 200 a 
7.5 + .50 206 7.00/8.60 0.106 200 a 
*8.2+ 50 203 7.70/9.36 0.104 200 
9.1+.50 199 8.60/10.34 0.102 200 
*10 + 50 196 9.50/11.33 0.100 200 
wow 11+5% 193 10.45/12.50 0.098 200 
*12 + 5% 190 11.40/13.61 0.096 200 
13 + 5% 185 12.35/14.75 0.094 | 200 
14+ 5% 183 13.30/15.89 0.094 200 
*15 + 5% 182 14.25/17.02 0.092 200 
16 + 5% 180 15.20/18.16 0.090 200 
*18 + 5% 176 17,10/20.42 0.088 200 
20 + 5% 173 19.00/22.70 0.087 200 
*22 + 5% 171 20.90/24.95 0.085 200 
25 + 5% 166 23.76/28.39 0.083 200 
24 + 5% 168 22.80/27.20 0.084 200 
*27 + 5% 164 25.69/30.78 0.082 200 
28 + 5% 163 26.63/31.93 0.081 200 
30 + 5% 163 28.50/34.23 0.080 200 
32 + 5% 161 30.40/36.51 0.079 200 
*33 + 5% 159 31.35/37.65 0.079 200 
34 + 5% 158 32.30/38.83 0.078 200 
36 + 5% 157 34.20/41.19 0.077 200 
*39 + 5% 155 37.05/44.79 0.075 | 200 
43 + 5% 153 40.85/49.99 0.073 200 
*A7 + 5% 152 44.65/55.19 0.071 200 
51+ 5% 154 48.09/59.86 0.070 200 
*56 + 5% 148 52.40/65.70 0.068 200 
62+ 5% 147 58.50/72.85 0.067 200 
*68 + 5% 146 64.60/80.00 0.065 200 
75 + 5% 145 71.85/88.90 0.063 200 
| * 82+ 5% 144 78.78/97.30 0.062 200 
91+5% 143 86.70/106.80 0.060 200 
* 100 + 5% 141 96.80/118.30 0.058 200 
110 + 5% 140 106.90/132.80 0.057 100 
* 1420 + 5% 139 117.00/147.40 0.057 100 
130 + 5% 138 127.10/162.10 0.056 100 
’ 140 + 5% 138 137.20/177.90 0.056 100 
—_ *150 + 5% 138 147.23/190.93 0.056 50 
160 + 5% 137 157.32/205.24 0.055 50 


* Available as standard through authorized Murata Electronics Distributors. 
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LOW COST HIGH FREQUENCY 


CHIP CAPACITORS FOR 


COMMUNICATIONS APPLICATIONS 


COG TEMPERATURE COEFFICIENT 


*GRH-710 Series 


Effective Max Woe 
ectiv 
Cap. & Tol. ist ag Capacitance a ESR = 
in pF eas 3.05/4.02 Mees 500 
*3.3 25 ce 3.35/4.18 ie 500 
3.6 + .25 297 3.65/4.53 04 17 500 
*3.9 + 25 are 4.05/5.01 aaae 500 
4.3 +25 220 4.45/5.48 0113 500 
#47 + 25 sli 4.85/5.88 re 500 
5.14.25 215 5.35/6.49 04110 500 
*5.6 + .50 912 5.83/7.19 ; 500 
See 208 6.30/7.88 pe 500 
*6.8 + 50 206 7.00/8.60 ao 500 
7.5 + .50 203 7.70/9.36 0102 500 
*8.2 + 50 oo 8.60/10.34 es 500 
91+ .50 ise 9.50/11.33 Moe 500 
11+5% 190 11.40/13.61 0.094 500 
*12 + 5% 185 12.35/14.75 7 500 
eee ee 13.30/15.89 ae 500 
fhe ng 182 14.25/17.02 mere 500 
*15+5% 180 15.20/18.16 0.088 500 
16 + 5% “7 17.10/20.42 087 500 
*18 + 5% 19.00/22.70 eaes 500 
20 + 5% i 20.90/24.95 pe 500 
*22 + 5% fee 23.76/28.39 = 7 500 
ane 168 22.80/27.20 0.0 D0 
ce 2 be 164 25.69/30.78 ee 500 
*27 + 5% 163 26.63/31.93 ee 500 
ckaed 163 28.50/34.23 ee 500 
30 + 5% 161 30.40/36.51 apie 500 
32 + 5% 159 31.35/37.65 078 500 
433 + 5% hee 32.30/38.83 pe 500 
Bh 7 157 34.20/4119 pes 500 
apie 37.05/44.79 0. = 
#39 4 5% 155 0.073 
153 40.85/49.99 si 500 
43 + 5% bio 44.65/55.19 be 500 
phe cs 151 48.09/59.86 0.070 ae 
ey 148 52.40/65.70 oe ao 
pee 147 58.50/72.85 0.067 
ee 146 64,60/80.00 ies nae 
*68 + 5% 145 71.85/88.90 re 500 
75 + 5% 144 78.78/97.30 I : 500 
*82 + 5% = 86.70/106.80 0.060 ae 
91+5% 4 96.80/118.30 0.058 500 
100 5% 106.90/132.80 0.057 a 
110 + 5% 117.00/147.40 0.057 300 
120 + 5% 127.10/162.10 0.056 300 
130 + 5% 137.20/177.90 0.056 300 
bp bdeg 147.23/190.93 0.056 . 
tes 157.32/205.24 0.055 a 
160 + 5% 177.76/235.70 0.055 set 
180 + 5% 198.38/267.02 0.055 308 
200 + 5% 219.03/297.79 O.G53 100 
*220 + 5% 239.99/330.21 oe 100 
240 + 5% 271.77/379.63 0.055 100 
*270 + 5% 303.68/427.27 0.055 186 
300 + 5% 336.25/476.70 0.055 108 
*330 + 5% 369.26/525.42 0.055 ma 
te 402.71/572.84 0.055 es 
MgO 6% 447.37/629.26 0.055 ic 
poke ky 590.96/782.05 0.055 2 
mat) 20% NOT SPECIFIED 0.055 a 
soeccaheg NOT SPECIFIED 0.055 
sada NOT SPECIFIED 0.055 = 
MEO a 5% NOT SPECIFIED 0.055 Sa 
vi eee NOT SPECIFIED 0.055 
*1000 + 5% 


* Available as standard through authorized Murata Electronics Distributors. 
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LOW COST HIGH FREQUENCY 
CHIP CAPACITORS FOR 
COMMUNICATIONS APPLICATIONS 


“ew ENVIRONMENTAL 


GRH7/08-710 Series 


Aging Negligible 
Environmental Tests MIL-STD-202 
Shock Method 213, Condition J 
Vibration Method 204, Condition B 
Moisture Resistance Method 106 
| Solderability Method 208 
Immersion Method 104, Condition B 


Method 105, Condition B 
Method 210, Condition B 
Method 107, Condition A 
Method 108, Condition F 


Barometric Pressure 


Resistance to Soldering Heat 
Thermal Shock 
Life 


DIMENSIONS: in (mm) 


079 + .020 
(2.0 + 0.5) 


059 aa perforated cavity 


to insert chip 
components 


067 + .004 
(170401) .012+.004 
| (0.3 20.1) *|-+— 


+0.1 
(575) 


sprocket hole 


= 
) 
ms] 
= 
= 
m 
2) 
> 
U 
> 
3 
B 
wn 


138 + .002 | 
(3.5 + 0.05) 


Y 315 + .012 
(8.0 + 0.3) 


' 


83 + .020 
(21.0 + 0.5) 


= 1572.08 157,006 083 | 
— (4.0+0.1) (4.0+0.1) (2.1) 7% —) 
oa 079 + .002 Embossed 
079 + .020 max. (2.0 + 0.05) 
7+.079 | }+-(2.0 + 0.5) 
—_—— (178 + 2.0) 
po aa 
(4 *}®) (12470) 
Tape Dimensions: in (mm) per E.1.A. Standard RS-481 
QUANTITY QUANTITY 
A B PER 7” PER 13” 
REEL REEL 
GRH708 0.65 (1.65) .094 (2.4) 3,000 10,000 
GRH710 114 (2.9) 146 (3.7) 2,000 8,000 


CHIP MARKING: NORMAL - EIA STANDARD 


1. Chip capacitor marking is available upon request. 


Letter Code 

A 1 G 18 N 3.3 U 5.6 
Bt H 2 P 3.6 V 6.2 
ec 12 J 2:2 Q 3.9 W 6.8 
D 13 K 2.4 R 4.3 Xess 
E15 bE 27 S 4.7 Ye 
F A6 M3 T 34 2 98 


4. Bar Mark: i.e., K2 signifies COG, 240pF 


3 -0QaQ0p 


2.5 
3.5 
4 
4.5 
5 
6 


3. Color: High Frequency chips marking is BLUE (for ink marking only) 


St SS 
OOn 


Number Character 


fo) 


OANOOaAARWDY = 


10° 
10' 
10° 
10° 
104 
10° 
10° 
10’ 
10° 
10° 


2. Standard marking is a two character alpha numeric designation to indicate capacitor value. Letter indicates index value. Number 
indicates multiplier as 2 = 10?= 100. Example: K2 indicates 2.4 x 10° = 240pF 
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GLASS ENCAPSULATED 
MINIATURE RF POWER 
MULTILAYER CAPACITORS 


Miniature UFP fixed ceramic capacitors 
are specifically designed for high voltage 
and high RF current high frequency 
applications. They are ideally suited to the 
latest aerospace and commercial mobile 
and fixed communication equipment. 


Glass encapsulation protects UFP 
capacitors against corona, contaminants 
and other environmental factors. Wide, 
fine silver lead terminations assure 
minimum inductance and high RF current 
capabilities. They can withstand 
temperatures far in excess of soldered 
units due to solderless lead attachment. 


PART NUMBERING SYSTEM 


UFP 1 rs 15 1 K 
eee i) — 
UFP CASE — TERMINATION CAPACITANCE CODE NO. OF ZEROES CAPACITANCE TOLERANCE 
SIZE Blank = Ribbon First two digits of Following the J = +5% (standard) 


7 = Wire Capacitance Value in pF 


Note: R signifies decimal point 


first two digits of 


K = 10% (standard) 
the capacitance value in pF 


Other tolerances are available,contact factory. 


DIMENSIONS: in. (mm) 


580(14.73), .75(19.05) 
lax. = Min. 


= M 
ener a 
547(13.89) 
Max. 
032(.81) Dia. 


a 
35(8.89)Typ. 
ees 
» 
’ x 60 (15.24) 


SILVER LEADS 
———— — 
f A 


010(.25)Typ. 172(4.37)Max. 


SPECIFICATIONS 


Current: 8 amperes at 25°C (Derated for higher temperatures) Power: 12 KVAR at 25°C typical 
Q: 5,000 min. at 1 MHz and 25°C for values 1,000pF and smaller Voltage: See chart below 
Tolerances: +0.5pF for values below 10pF “Temperature Coefficient: +90, +20ppm/°C at 1 MHz 
+5%, +10% for higher values (-55°C to +125°C) 
SNROOTC. 21 ESOecor feektres att Saas OW Testing: RF tested to rated specifications 
SOD ANERAD IE AON eau) sreanrutame Deseo ence nC Marking: All capacitors stamp marked with company I.D., cap. code and tolerance 
RF Current RF Voltage Current 
Amps. Voltage Limiting Limiting 
RMS at RMS at Impedance Impedance 
+25°C +25°C (ohms) (ohms) 
10 to 150 750 187.5 
160 to 330 333.3 187.5 
UFP1 360 to 620 166.7 93.75 
680 to 1,300 83.3 46.88 
1,500 to 3,000 41.67 23.44 


*NOTE 
1. When the impedance of the capacitor is higher than the value shown, the limiting 
factor is the RF voltage shown. 
2. When the impedance of the capacitor is below the value shown, the limiting factor is 
the RF current shown. 
3. Between these two impedance limits, the KVAR rating is the limiting factor. Formulas 
for voltage and current are: 


1,000 x KAR) 1/2 
IMPEDANCE 
4, RF current rating derates 0.4%/°C from +25°C rating at all higher temperatures 
to +125°C. 
5. KVAR rating derates 0.5%/°C from +25°C rating at all higher temperatures to +125°C. 
6. RF voltage derates 0.16%/°C from +25°C rating at all higher temperatures to +125°C. 


V = (1,000 x KVAR x IMPEDANCE) "? | = ( 


PREFERRED VALUES 
Case Code Cap. Code Tol. CaseCode | Cap.pF Cap.Code | Tol. CaseCode | Cap.pF | Cap. Code 
rae | 
100* J,K UFP1 82 820 J,K 680 681 JK 
110 J,K 91 910* J,K 750 751 JK 
120* J,K 100 101* J,K 820 821 J,K 
130* JK 110 111 J,K 910 911* J,K 
150* JK 120 121* JK 1,000 102* JK 
160 JK 130 131* J,K 1,100 112 JK 
180* J,K 150 151* J,K 1,200 122 JK 
200* J,K 160 161 JK 1,300 132 JK 
220* J,K 180 181* J,K 1,500 152 JK 
240* JK 200 201* J,K 1,600 162 JK 
270* J,K 220 221" J,K 1,800 182 JK 
300* JK 240 241 JK 2,000 202 JK 
330* J,K 270 on™ JK 2,200 222 JK 
360* JK 300 301* J,K 2,400 242 JK 
390* J,K 330 331* JK 2,700 272 JK 
430 JK 360 361 J,K 3,000 302 JK 
470* JK 390 391* JK 
510 JK 430 431 JK 
560* J,K 470 471* J,K 
620 JK 510 511 J,K 
680* JK 560 561 JK 
750* J,K 620 621 JK 


* Available as standard through authorized Murata Electronics Distributors: J Tol. 
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CLB SERIES 
SINGLE LAYER 


CERAMIC CAPACITORS FOR MICROWAVE INTEGRATED CIRCUITS 


FEATURES 

@ Operation to over 20GHz. 

@ Ultra-reliable performance and 
dielectric strength under high 
temperature and moisture conditions. 

@ 100 micro inch minimum, gold 


The CLB series of capacitors has been 
developed to meet the demand for a 
high reliability capacitor with the ability to 
withstand high voltages in microwave 
applications. They are a result of the 
development of a high density ceramic 


material and state-of-the-art thin film 
technology. With CLB single and 
multiplate ultra-miniature capacitors, 
manufacturers of microwave products 
can improve both production yield and 


quality. The multi-plate series provides 


the option of using a single device for 


varied capacitance requirements, effec- 


tively minimizing material preparation 
while reducing time and cost. 


plated electrode, provides superior 
adhesion for die bonding and 
thermocompression wire bonding. 
@ Safety margin around plate areas 
eliminates the possibility of 
electrical shorts. 
@ Multi-plate designs (binary- 
segmented capacitance values 
on one chip) provide a variety of 
capacitance values for fine tuning. 


= 
PART NUMBERING 9 
poe pee eee een = 7 
@) 
CLB 1 T 390 K = 
ST P 
|| = 
| re) 
TYPE NUMBER OF DIMENSIONS TEMP. CHAR. CAPACITANCE VALUE TOLERANCE > 
ELECTRODES See Below WE 0 + 30ppm/°C eg: 390 = 39pF B = +0.1pF y 
1 : -750+120ppm/°C 131 = 130pF C = +0.25pF ra 
3 XL: —2200+500ppm/°C 1R2= 1.2pF D = +0.5pF 
4 B :+10% K = +10% a 
5 F : +30, -80% M= +20% Ss) 
(- -25°C to +85° C) 77) 
“~» ~=—s«éCD‘IMENSIONS: in. (mm) 
CLB11, 15, 12, 16, 17 CLB32 CLB44 CLB53 
13, 18, 19, 10 
ate ae 
| 
WwW 
a= 
me| , 
TYPE [e WwW T Max. 
CLB11 0.010 (0.25) + 0.002 (0.05) 0.010 (0.25) + 0.005 (0.13) 0.007 (0.18) 
15 0.015 (0.38) + 0.002 (0.05) | 0.015 (0.38) + 0.015 (0.38), —0.005 (0.13) 0.008 (0.2) 
12 0.020 (0.51) + 0.002 (0.05) 0.020 (0.51) + 0.01 (0.25) 0.010 (0.25) 
16 0.025 (0.64) + 0.002 (0.05) 0.025 (0.64) + 0.02 (0.51), —0.01 (0.25) 0.010 (0.25) 
17 0.030 (0.76) + 0.002 (0.05) 0.030 (0.76) + 0.015 (0.38) 0.010 (0.25) 
13 0.035 (0.90) + 0.002 (0.05) 0.035 (0.90) + 0.025 (0.64) —0.015 (0.38) 0.010 (0.25) 
18 0.050 (1.27) + 0.004 (0.10) 0.050 (1.27) + 0.04 (1.02), —0.02 (0.51) 0.010 (0.25) 
19 0.070 (1.78) + 0.004 (0.10) 0.070 (1.78) + 0.05 (1.27), —0.03 (0.76) 0.012 (0.3) 
Ce” 10 0.090 (2.29) + 0.004 (0.10) 0.090 (2.29) + 0.06 (1.52), —0.04 (1.02) 0.014 (0.35) 
ooo 
32 0.020 (0.51) + 0.002 (0.05) 0.020 (0.51) + 0.002 (0.05) 0.010 (0.25) 
44 0.035 (0.90) + 0.002 (0.05) 0.020 (0.51) + 0.002 (0.05) 0.010 (0.25) 
53 0.035 (0.90) + 0.002 (0.05) 0.035 (0.90) + 0.002 (0.05) 0.010 (0.25) 
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CAPACITANCE RANGE 


SINGLE ELECTRODE 
Type CG UJ XL B F 
Cap. Range 01-0.2 0.3-0.9 0.8-1.8 2.0-18 27-51 
GLEF! Tolerance B,C, D, K B, C, D, K BG; D C, D, K K,M 
Cap. Range 0.2-0.8 0.9-2.7 1.8-5.1 5.1-56 62-150 
en Tolerance BG. D C,D C,D D, K,M K,M 
Cap. Range 0.3-1.0 1.0-3.0 2.2-5.6 5.6-68 75-200 
ale Tolerance B,C, D C, D, K C, D, K K,M M 
Cap. Range 0.3-1.6 2.0-6.2 3.6-11 10-120 130-360 
re Tolerance B,C,D D,K M 
CLB17 Cap. Range 0.4-2.0 3.0-7.5 15-130 200-390 
Tolerance B,C, D D,K D,K K,M M 
Cap. Range 0.5-2.7 3.3- = 6.2-18 16-180 200-560 
CLB13 al 
Tolerance B,C, D K,M M 
ane | Cap. Range 1.0-5.1 7.5-20 He 15-36 | 33-390 430-1300 
Tolerance C,D K, M M 
| se 
CLB19 Cap. Range 1.8-10.0 13-39 27. 75 62-750 750-1800 
Tolerance C, D,K K,M | K,M K,M M 
CLB10 Cap. Range 3.0-16 20-56 | 39-110 91-1200 1200-3000 
Tolerance D, K K, M | K,M K,M M 


NOTE 1: All Capacitance values in pF 
NOTE 2: Capacitance values available within the ranges shown above are in EIA E24 steps as denoted below. 


MULTI-ELECTRODE 


Part Number Cap. Value (Largest plate) pF 
CLB32UJOR7K 0.7 
CLB32XL1R5K 1:5 
CLB44UJ1R5K 15 
CLB44XL3ROK 3.0 
CLB53UJ3ROK 3.0 
CLB53XL5R9K 5.9 
E24 STEP TOLERANCE TEMPERATURE CHARACTERISTICS 
1.0 3.3 B: +01 pF CG: 0+ 30ppm/°C 
tal 3.6 C: + 0.25pF UJ: —750 + 120ppm/°C 
12 3.9 D: +0.5 pF XL: —2200 + 500ppm/°C 
1.3 4.3 K: + 10% B: + 10% 
1.5 4.7 M: + 20% E: + 30, —80% 
1.6 5: (— 25°C to +85°C) 
1.8 5.6 
2.0 6.2 
2.2 6.8 
2.4 75) 
2.7 8.2 
3.0 9.1 


te 


CERAMIC CAPACITORS 


Murata Electronics’ extensive line of 
ceramic disc and high voltage capacitors, 
described in this catalog, is backed by 
over 50 years of experience in the design BD «€ 
and manufacture of units for every — 
conceivable application. Murata has a : 


manufacturing capability second to none 
and is the world’s largest supplier of 


ceramic capacitors. fr 


These products are manufactured from 
the finest ceramic raw materials and on 
the most efficient auto-assembly 


machines ever devised for low unit cost, 

product consistency, and exceptional 

long-term reliability. e 

For further information on any Murata { ra 


product or for application assistance, 
Murata maintains an experienced staff of 
application engineers in Smyrna, Georgia 
who can provide any technical support 


you may require. TABLE OF CONTENTS Page 


Medium Voltage Ceramic Disc Capacitors 
Miniature (E.1.A. Class |, II, Ill) 


TIS WiTOIGIGW (SIE BS Ete) case sx trtasss natessc cos sctaasteptvnsastars aap iateemssasaenacansbs 74-75 
Specitications (DE:Senes) ssicanavdser erat Saar airevsivacn etter aeeasaviss 76 
High Temperature (+125°C)(E.1.A. Class |, Il) 
ZOONMTTONORN: (SIEMRS Giese ce se ie Rie de, Sarde seee ene abae eu ede haacaenreensve 77 -78 
Specications (DEMIR? Senmes) i ssces res ts cessregscancrterescxeversseassevnasaaeperenarsnmes 79 
Safety Recognized Capacitors 125V AC-400V AC 
KG Type G25VAC-AOOV AC) sassccrccstesysecsacqiieres venus nes 80 
IND Ven INV VAG: FE LeaSI) ie ecto wee ts see cancun nev te acaas et con sock wwacbecapesaneersadesayernereces 81 
Stahidard CompllanCeS ters ietiw ronan eines excite iaestiasrrevanecaniies 82 re} 
Specilications (Saisty: Capacitors) ec cccvas.scasvecsvesncoussisesssansaversnssoreanissinasesergatinns 83 - 84 m 
MB/MF/MG Type Capristors (125V AC) ......csssssssssscssssssssssssssssssssssesssssesessssssseessees 85 ad 
Specitications {Gapnstons) \ asiusssmcininanecxtians oraiers oacasannaniarie it 86 = 
Taped Packaging i 
Safety and Medium Voltage > 
Ceramic ise: Ganacitorse tema mere aot river seis asvianil murectieecmusasen gee 87 zy 
High Voltage Ceramic Disc Capacitors 2 
Temperature Compensating (E.|.A. Class |) oO 
OR A Tn I a8 ce acer icesa crasncesisinlectnaseusi omnia 88 S 
Specilications (DER SONGS) atssscsessereseascves csvseccesscnecstncssa avcsaseavataralesraeestaande 89 
General Purpose (E.I.A. Class II & III) 
7 KN: TOKE ISKV IDG (Y¥SP ZS) oie scetra wrereyaremmansirrasranpranimamauaels 90 
Specifications: (DER SOnOS) exc seas. cxce-nac verse sors. cattercavcenvszscsonstssavouetanveve-dsx svessiad 91 


High Voltage Ceramic Capacitors 
Temperature Compensating (E.1.A. Class |) 


TOKV tA OKVADCMIDEIS SOMOS) mes ccevcorssdvessyary:sentntced> cous sii snecssneeues reaneviayncensonc 92 

SPeciicationS: (DHS) SENOS) a.cxcascececrsveaqrvusatts sete cctses asaavsiseestcchavesetcsiansareaisvecteaent 93 
General Purpose (E.|.A. Class Il) 

TOKVto:-40KV DG: (DHS: SOMOS) csscercccasdaresscxiaastsecsecseraxesnvnsvenaen veaeerercacassienass 94 

Speciications! (WHS SSnGS) i. c.trsveveseteiec./neverscivecscreddcivesieisulardievswsendves essere 95 

High Voltage Power Ceramic Disc Capacitors 

SRV tO: 2ZOKV DED GASSMES) mrcsecvstytasnsvectentesvonenssebesatsevcxeevsees saventsevsavietneraes 96 - 97 
SOKV 10 42KV DG (DCT & DAT Series), siviescccsvscsesvsensiaceasacesvcavenctssernnscarzavtsy 98 - 100 
specitications (DCT & DAT SGNES) iiccsvectecvsriseseh rdtvnvnncvccndasryeniiiemanass 101 
SKV to 20KV DG (DCF :& DAF Seri@S) ....::::.:.ccccessseacsser-cearssensagseneasossedeosetas 102 -103 
AK TO 22KM IDC (IDE SENGS) 23 Sccsectecce: vere avca teas sdevsviecssmssvevecurnsesaniered 104-105 


CR Chip Series Connected Multilayer 


73 


MINIATURE MEDIUM VOLTAGE 
CERAMIC DISC CAPACITOR 
EIA. CLASS I, Il & Ill 


DIMENSIONS: in. (mm) 


Tinned copper wire 
DE04-05—#24 
DE06-16—#22 


1-6K VDC 


MARKING* 


DE04, 05, 06 DE07, 08, 09 


DE10 & Larger 


1KV .157 (4.0) 
SkV (296 (6.0 
98 (25.0) Bev 276 (7.0 
~ en *Three-digit capacitance code for values of 100pF and larger. 
LS eet SL and F have no temperature characteristic marking. 
PART NUMBERING SYSTEM 
TYPE LEADS TEMP. CHAR. CAPACITANCE TOL. VOLTAGE 
DE04 05 B 101 = = 
CAPACITOR LEAD SPACING TEMPERATURE CHARACTERISTICS CAPACITANCE CAPACITANCE VOLTAGE 
TYPE AND 05=.197 (5) Class |: Per standard EIA specifications. VALUE TOLERANCE Identified by a 
SIZE 07=.300 (7.5) Class Il & Ill: J=+5% one-digit number 
10=.394 (10) TEMPERATURE RANGE: —25°C to +85°C K=+10% 
cae ig CHANGE OVER TEMP. RANGE: Z=+80, -20% 
B=+ % 
E=+20, -55% 
F=+30, -80% 
NOTE: B, E, F are JIS codes that are similar to 
EIA temperature characteristics Y5P, YSU and YSV. 
*1KV-SL *2KV -—SL 
PART NUMBER DIA (mm) LS (mm) CAP (pF) PART NUMBER DIA (mm) LS (mm) CAP (pF) 
DE0405SL100D1KV 4 5 10 DE0405SL100D2KV 4 5 10 
DE0405SL120J1KV 4 5 12 DE0405SL120J2KV 4 5 12 
DE0405SL150J1KV 4 5 he: DE0405SL150J2KV 4 5 15 
DE0405SL180J1KV 4 5 18 DE0405SL180J2KV 4 5 18 
DE0405SL220J1KV 4 3 22 DE0405SL220J2KV 4 5 22 
DE0405SL270J1KV 4 5 27 DE0405SL270J2KV 4 5 27 
DE0405SL330J1KV 4 5 33 DE0405SL330J2KV 4 a] 33 
DE0405SL390J1KV 4 5 39 DEO505SL390J2KV 5 5 39 
DE0405SL470J1KV 4 5 47 DEO605SL470J2KV 6 5 47 
DEO505SL560J1KV 5 5 56 DEO605SL560J2KV 6 5 56 
DE0505SL680J1KV 5 5 68 DEO605SL680J2KV 6 5 68 
DEO605SL820J1KV 6 5 82 DE0705SL820J2KV 7 5 82 
DE0605SL101J1KV 6 5 100 DE0705SL101J2KV ‘7 5 100 
DE0605SL121J1KV 6 5 120 DE0805SL121J2KV 8 5 120 
DE0705SL151J1KV 4 5 150 DE0805SL151J2KV 8 5 150 
DE0705SL181J1KV it 5 180 DE0905SL181J2KV 9 5 180 
DE0805SL221J1KV 8 5 220 DE1005SL221J2KV 10 5 220 
DE0905SL271J1KV 9 5 270 DE1105SL271J2KV 11 5 270 
DE1005SL331J1KV 10 5 330 DE1205SL331J2KV 12 5 330 
DE1005SL391J1KV 10 5 390 DE1307SL391J2KV 13 FAS) 390 
DE1105SL471J1KV 11 5 470 DE1410SL471J2KV 14 10 470 
DE1205SL561J1KV 12 5 560 DE1510SL561J2KV 15 10 560 
*3KV-SL *6KV-SL 
DE0507SL100D3KV 5 7.5 10 DE0910SL220J6KV 9 10 22 
DE0507SL120J3KV 5 bo 12 DE0910SL270J6KV 9 10 27 
DE0507SL150J3KV 5 rfs) 15 DE0910SL330J6KV 9 10 33 
DE0507SL180J3KV 5 15 18 DE0910SL390J6KV 9 10 39 
DE0507SL220J3KV 5 7.5 22 DE0910SL470J6KV 9 10 47 
DE0607SL270J3KV 6 rh) 27 DE1010SL560J6KV 10 10 56 
DE0607SL330J3KV 6 7.5 33 DE1210SL680J6KV 12 10 68 
DE0607SL390J3KV 6 L5. 39 DE1210SL820J6KV 12 10 82 
DE0707SL470J3KV re 7.5 47 DE1310SL101J6KV 13 10 100 
DE0707SL560J3KV 7 7.5 56 DE1410SL121J6KV 14 10 120 
DE0807SL680J3KV 8 7.5 68 DE1510SL151J6KV 15 10 150 
DE0807SL820J3KV 8 he 82 
DE0907SL101J3KV 9 Ves) 100 
DE1007SL121J3KV 10 7.5 120 
DE1107SL151J3KV 11 7.5 150 
DE1107SL181J3KV 11 7.5 180 
DE1207SL221J3KV 12 7.5 220 
DE1410SL271J3KV 14 10 270 
DE1510SL331J3KV 1 10 330 
DE1610SL391J3KV 16 10 390 


* Available as standard through authorized Murata Electronics Distributors. 
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MINIATURE MEDIUM VOLTAGE ee 
CERAMIC DISC CAPACITORS mauRata 
EA. CLASS |, Il & Ill 6K VDC 


*1KV-B 
—_ PART NUMBER DIA (mm) LS (mm) CAP (pF) 
DE0405B101K1KV 4 5 100 
DE0405B151K1KV 4 3} 150 
DE0405B221K1KV 4 5 220 
DE0405B331K1KV 4 5 330 
DE0505B471K1KV 5 5 470 
DE0605B681K1KV 6 5 680 
DE0605B102K1KV 6 5 1000 
DE0805B152K1KV 8 5 1500 
DE0905B222K1KV 9 5 2200 
DE1005B332K1KV 10 5 3300 
DE1205B472K1KV 12 5 4700 
DE1510B682K1KV 15 10 6800 
*2KV-B 
DE0405B101K2KV 4 5 100 
DE0405B151K2KV 4 5 150 
DE0405B221K2KV 4 5 220 
DE0505B331K2KV 5 5 330 
DE0605B471K2KV 6 3 470 
DE0705B681K2KV 7 5 680 
DE0805B102K2KV 8 5 1000 
DE0905B152K2KV 9 5 1500 
DE1005B222K2KV 10 5 2200 
DE1205B332K2KV 12 5 3300 
DE1510B472K2KV 15 10 4700 
*3KV-B 
DE0507B101K3KV 5 KAS) 100 
DE0507B151K3KV 5 Lo 150 
DE0507B221K3KV tS) 15 220 
DE0607B331K3KV 6 (AS) 330 
DE0707B471K3KV 7 to 470 
DE0807B681K3KV 8 75 680 
DE0907B102K3KV 9 75 1000 
DE1107B152K3KV 11 ras} 1500 
DE1307B222K3KV 13 75 2200 
— DE1510B332K3KV 15 10 3300 
*6KV-B 
DE0910B101K6KV 9 10 100 
DE0910B151K6KV 9 10 150 ro) 
DE0910B221K6KV 9 10 220 m 
DE0910B331K6KV 9 10 330 «| 
DE1010B471K6KV 10 10 470 > 
DE1110B681K6KV 1 10 680 = 
DE1310B102K6KV 13 10 1000 fo) 
*1IKV-E 2 
DE0505E102Z1KV 5 5 1000 a * | 
DE0705E222Z1KV ih 5 2200 > 
DE0905E472Z1KV 9 5 4700 ?) 
DE1307E103Z1KV 13 75 10000 a 
*2KV-E =) 
DE0605E102Z2KV 6 5 1000 ” 
DE0805E222Z2KV 8 5 2200 
DE1105E472Z2KV 11 5 4700 
DE1610E103Z2KV 16 10 10000 
*3KV-E 
DE0707E102Z3KV if Pes) 1000 
DE1007E222Z3KV 10 75 2200 
DE1307E472Z3KV 13 75 4700 
*6KV-E 
DE1110E102Z6KV 11 10 1000 
DE1510E222Z6KV 15 10 2200 
*1KV-F 
DE0605F222Z1KV 6 5 2200 
DE0705F472Z1KV rd 5 4700 
DE1005F103Z1KV 10 5 10000 
*2KV -F 
~_ DE0505F102Z2KV 5 5 1000 
DE0705F222Z2KV ii 5 2200 
DE0905F472Z2KV 9 5 4700 
DE1205F103Z2KV 12 5 10000 
* Available as standard through authorized Murata Electronics Distributors. 
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MINIATURE & CONVENTIONAL 
CERAMIC DISC CAPACITORS 
SPECIFICATIONS: CLASS | 


Test Conditions: Unless otherwise specified, measurements 
shall be made at +25°C, +5°C, a relative humidity no greater 
than 70%, and normal atmospheric pressure. 


Capacitance: Capacitance shall be within the specified limits 
when measured at, or corrected to, a temperature of +20°C, a 
RMS voltage between .05 and 5.0, and a frequency of 1MHz. 


“Q”, (or Ratio of Reactance to Equivalent Series Resistance): 
“Q” shall not be less than the limits shown below when measured 
at +25°C, a RMS voltage between 0.5 and 5.0 and a frequency of 
1MHz. Q=30pF and over, => 1000 less than 30pF, => 400 + 20 x 
nominal capacitance. 


Insulation Resistance: 10,000MQ minimum when measured 
between terminals of capacitor 1 minute after application of a test 
voltage of S00VDC applied through a protective resistance which 
will limit the charging current to 50mA. 


Dielectric Strength: Capacitors shall be subjected to a DC 
voltage equal to 200% of their rated working voltage, and the 
voltage shall be applied through a protective resistance that will 
limit the charging current to 50mA. 


Temperature Coefficient and Capacitance Drift: T.C. shall not 
exceed limits defined in Figure 2 when determined by a single 
run from +25°C to +85°C. Capacitance drift shall not exceed 
3% or .25pF whichever is greater, as determined by the greatest 
difference between 2 measurements, at +25°C and at +85°C. 
Each measurement made in determination of temperature 
coefficient or capacitance drift shall be made after the capacitor 
has reached thermal stability. Care should be taken to com- 
pensate for lead capacitance for extreme accuracy with low 
capacitance units. 


TYPICAL TEMPERATURE CHARACTERISTICS 


-60 -40 -20 0 +20 +40 +60 +80 +100 
Temperature ( C) 


Humidity Resistance: After exposure for a period of 500 hours 
to an atmosphere of 95% relative humidity at a temperature of 
40°C, capacitor shall have a minimum insulation resistance 

of 1,000MQ. 


Life: After accurately measuring capacitance as specified in 
paragraph #1, the capacitor shall be subjected to application of a 
DC voltage equal to 150% of the rated working voltage for 1,000 
hours at +85°C. 24 hours after completion of the test, the capaci- 
tance drift shall not be more than 1% or .SpF, whichever is greater. 
“Q”’ shall not be less than shown above, and insulation resis- 
tance shall not be less than 2000M2. All units shall be subjected 
to a DC voltage equal to 150% of the rated working voltage. 


Encapsulation: Ceramic disc is coated in an epoxy resin which 
conforms to UL94V-0. 


MINIATURE & CONVENTIONAL 
CERAMIC DISC CAPACITORS 
SPECIFICATIONS: CLASS II & Ill 


Test Conditions: Unless otherwise specified, measurements 
shall be made at +25°C, +5°C, a relative humidity no greater 
than 70%, and normal atmospheric pressure. 


Capacitance: Capacitance shall be within the specified limits 
when measured at, or corrected to, a temperature of +20°C, a 
RMS voltage between .05 and 5.0, and a frequency of 1KHz. 


Dissipation Factor, or (Ratio of Equivalent Series Resistance 
to Reactance): Dissipation Factor shall not be greater than 2.5% 
for B and E characteristics, or greater than 5% for F. 


Insulation Resistance: 10,000MQ minimum when measured 
between terminals of capacitor 1 minute after application of a 

DC test voltage of 500 applied through a protective resistance 
which will limit the charging current to 50mA. 


Dielectric Strength: Capacitors shall be subjected to a DC 
voltage equal to 200% of their rated working voltage. This voltage 
shall be applied for 5, +1 seconds through a protective resistance 
that will limit the charging current to 50mA. 


Humidity Resistance: After exposure for a period of 500 hours to 
an atmosphere of 95% relative humidity at a temperature of 40°C, 
capacitor shall have a minimum insulation resistance of 1,000MQ. 
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Life: Capacitors shall be subjected to a DC voltage equal to 150% 
of the rated working voltage for 1,000 hours at +85°C. After this 
test, dissipation factor shall not be more than twice the stated initial 
value, and insulation resistance shall not be less than 2,000MQ. 


Encapsulation: Ceramic disc is coated in an epoxy resin which 
conforms to UL94V-0. 


TYPICAL TEMPERATURE CHARACTERISTICS 


Cap. Change % 


HR SERIES, HIGH TEMPERATURE (+125° eT 
LOW LOSS .3% DISSIPATION FACTOR " sosR an 
BLA CLASS 1 Tl 290-6K VDC 


DIMENSIONS: in. (mm) MARKING* 


—_ 
118 
(3.0) max. as 
Wes D max. DES50-6 DE09, 509 and DE510, 50-10 
Ps oe smaller, except DE50-6 10 and larger 
#22 Tinned copper wire eo 
250V 
1KV .157 (4.0) 
2KV .197 (5.0) 
3KV .236 (6.0) 
6KV .276 (7.0) 
ie *HR=High Temperature Guaranteed code SL has no temperature characteristic 
LS. marking. Working Voltage not marked for 500V. Three-digit capacitance code 
— for values 100pF and higher. 
PART NUMBERING SYSTEM 
TYPE LEADS TEMP. CHAR. CAPACITANCE TOL. VOLTAGE 
DE07 05 R 221 K 1KV 
—- r 
CAPACITOR LEAD SPACING TEMPERATURE CAPACITANCE VALUE CAPACITANCE VOLTAGE 
TYPE AND 5, 05 = .197 (5) CHARACTERISTICS Expressed in picofarads and TOLERANCE Identified by a 
SIZE 7, 07 = .300 (7.5) —25°C to +125°C identified by a three-digit J=+5% (SL only) one, two or three 
0, 10 = .394 (10) MAX. CAP. CHANGE number. First two digits K= + 10% digit number. 
16 = .630 (16) OVER TEMP. RANGE represent significant figures. 
SL= +350-1000ppm/°C Last digit specifies the number 
of zeros to follow. 
-25°C to +85°C | +85°C to +125°C 
R= +15% +15, -30% 
G= +20% +15, -30% 
we *1KV-SL *3KV-SL 
PART NUMBER DIA (mm) LS (mm) CAP (pF) PART NUMBER DIA (mm) LS (mm) CAP (pF) 
DE507-5SL100D1KV v4 5 10 DE507-7SL100D3KV 7 15 10 
DE507—5SL120J1KV 7 5 12 DE507-7SL120J3KV 7 TS 12 
DE507-5SL150J1KV £é 5 15 DE507-7SL150J3KV Pa “5 15 (e) 
DE507-5SL180J1KV 7 5 18 DE507-7SL180J3KV 7 TH 18 m 
DE507-5SL220J1KV i 5 22 DE507-—7SL220J3KV 4 75 22 a 
DE507-5SL270J1KV A 5 27 DE507-7SL270J3KV 7 (8 Zi > 
DE507-5SL330J1KV 7 5 33 DE507-—7SL330J3KV 7 is 33 = 
DE507-5SL390J1KV 7 5 39 DE507-7SL390J3KV t 7.5 39 O 
DE507-5SL470J1KV 7 5 47 DE507-7SL470J3KV 7 5 47 re) 
DE507-5SL560J1KV 4 5 56 DE508-7SL560J3KV 8 7.5 56 > 
DE507-5SL680J1KV 7 5 68 DE508-7SL680J3KV 8 7.5 68 0 
DE507-5SL820J1KV 7 5 82 DE509-7SL820J3KV 9 10 82 QS 
DE507-5SL101J1KV Ke 5 100 DE510-7SL101J3KV 10 5 100 .?) 
DE507-5SL121J1KV 7 5 120 DE511-7SL121J3KV 11 Lo 120 = 
DE508-—5SL151J1KV 8 5 150 eo) 
DE508-5SL181J1KV 8 5 180 ad 
DE509-5SL221J1KV 9 5 220 ” 
DE510-5SL271J1KV 10 5 270 
DE511—5SL331J1KV 11 5 330 
*2KV—-SL 
DE507-7SL100D2KV 4 7.5 10 
DE507-7SL120J2KV tA 15 12 
DE507-7SL150J2KV 7 75 15 
DE507-7SL180J2KV ic 75 18 
DE507-7SL220J2KV 7 7.5 22 
DE507-7SL270J2KV 7 15 27 
DE507-7SL330J2KV Wf 75 33 
DE507-7SL390J2KV rs 7.5 39 
DE507-7SL470J2KV 7 7.5 47 
DE507-—7SL560J2KV vA 1D 56 
DE507-7SL680J2KV 7, £5 68 
DE507-—7SL820J2KV ¥ A) 82 
DE508-7SL101J2KV 8 Ves) 100 
DE508-7SL121J2KV 8 “5 120 
7 DE509-7SL151J2KV 9 1.5 150 
DE510-7SL181J2KV 10 70 180 
DE511-7SL221J2KV 11 7.5 220 
* Available as standard through authorized Murata Electronics Distributors. 


Vea 


SER St RE 
ELA. CLASS | & ll 950-6K VDC 


*250V —R_ All values standard through Murata Electronics Distributors. 


PART NUMBER DIA (mm) LS (mm) CAP (pF) 
DE50-6R221K250V 6 5 220 
DE50-6R331K250V 6 5 330 
DE50-6R471K250V 6 5 470 
DE50-6R681K250V 6 5 680 
DE50-6R102K250V 6 5 1000 
DE50-—7R152K250V vA 5 1500 
DE50-8R222K250V 8 5 2200 
DE50-9R332K250V 9 5 3300 
DE51—0R472K250V 10 5 4700 
DE51-—2R682K250V 12 5 6800 
DE51-—2R103K250V 12 5 10000 
*500V -—C 
DE50-6C331K500V 6 5 330 
DE50-6C471K500V 6 5 470 
DE50-7C681K500V i S 680 
DE50-8C102K500V 8 5 1000 
DE50-9C152K500V 9 5 1500 
DE51-0C222K500V 10 5 2200 
DE51-—2C332K500V 12 5 3300 
DE51-4C472K500V 14 10 4700 
*1KV-R 
DE0705R221K1KV iL 5 220 
DE0705R331K1KV 6 5 330 
DE0705R471K1KV 7 5 470 
DE0805R681K1KV 8 5 680 
DE0905R102K1KV 9 5 1000 
DE1105R152K1KV 11 5 1500 
DE1310R222K1KV 13 10 2200 
DE1510R332K1KV 15 10 3300 
DE1710R472K1KV 17 10 4700 
*2KV-R 
DE0707R221K2KV 7 VAs 220 
DE0707R271K2KV 7 “Ss 270 
DE0807R331K2KV 8 “5 330 
DE0807R391K2KV 8 £5 390 
DE0907R471K2KV 9 7.5. 470 
DE0907R561K2KV 9 75 560 
DE1007R681K2KV 10 £5 680 
DE1107R821K2KV 11 7.5 820 
DE1207R102K2KV 12 res) 1000 
DE1207R122K2KV 12 7.5 1200 
DE1207R152K2KV 12 7.5 1500 
DE1410R182K2KV 14 10 1800 
DE1510R222K2KV 15 10 2200 
DE1710R272K2KV 17 10 2700 
DE1910R332K2KV 19 10 3300 
DE2010R392K2KV 20 10 3900 
DE2110R472K2KV 21 10 | 4700 
*3KV-R 
DE0707R101K3KV Zh 7.5 100 
DE0707R151K3KV A 15 150 
DE0707R181K3KV re FAS) 180 
DE0707R221K3KV 4 cA) 220 
DE0707R271K3KV 7 7.5 270 
DE0807R331K3KV 8 AS 330 
DE0907R391K3KV 9 7.5 390 
DE1007R471K3KV 10 PAS) 470 
DE1007R561K3KV 10 vhs) 560 
DE1107R681K3KV 11 FAS) 680 
DE1207R821K3KV 12 PA) 820 
DE1310R102K3KV 13 10 1000 
DE1410R122K3KV 14 10 1200 
DE1510R152K3KV 15 10 1500 
DE1610R182K3KV 16 10 1800 
DE1710R222K3KV aie 10 2200 
DE1910R272K3KV 19 10 2700 
*6KV-R 
DE0915R221K6KV 9 10 220 
DE1010R331K6KV 10 10 330 
DE1210R471K6KV 12 10 470 
DE1310R681K6KV 13 10 680 
DE1716R102K6KV az. 16 1000 
DE1916R152K6KV 19 16 1500 
DE2116R222K6KV 21 16 2200 
*Available as standard through authorized Murata Electronics Distributors. 
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HI SERIES, HIGH TEMPERATURE (+125°) 


CERAMIC DISC CAPACITORS 
SPECIFICATIONS: CLASS 1, II & Ill 


Operating Temperature Range: —25°C to + 125°C. 


Test Conditions: Unless otherwise specified, measurements 
shall be made at +25°C, +5°C, a relative humidity no greater 
than 70%, and normal atmospheric pressure. 


Capacitance: Capacitance shall be within the specified limits 
when measured at, or corrected to, a temperature of +20°C, an 
RMS voltage 3.0 max, and a frequency of 1MHz. (5.0V max. and 
1KHz for Class II & Ill.) 


“Q”, (or Ratio of Reactance to Equivalent Series Resistance, 


Class | only): Less than 30pF, Q>400 + 20C in pF. >30pF, Q>1000. 


Dissipation Factor (Class II & III only): Dissipation Factor (tané) 
shall be less than 0.2% (R), 0.3% (C) when measured at tem- 
perature of 20°C and 1 + 0.1 KHz with 1.0 to 3.0Vrms. 


Insulation Resistance: 10,000MQ minimum when measured 
between terminals of capacitor 1 minute after application of a test 
voltage of S00VDC applied through a protective resistance which 
will limit the charging current to 50mA. 


Dielectric Strength: Capacitors shall be subjected to a DC 
voltage equal to 200% of their rated working voltage, and the 
voltage shall be applied through a protective resistance that will 
limit the charging current to 50mA. 


Temperature Coefficient and Capacitance Drift: Per T.C. graph. 


Humidity Resistance: After exposure for a period of 500 hours 
to an atmosphere of 95% relative humidity at a temperature of 
40°C, capacitor shall have a minimum insulation resistance 

of 1,000M2Q min. 


TYPICAL TEMPERATURE VS. CAPACITANCE CHANGE 


Capacitance Change (%) 


-40 -20 te) 20 40 60 80 100 120 


Temperature (°C) 


Life: After accurately measuring capacitance as specified in 
paragraph #1, the capacitor shall be subjected to application of a 
DC voltage equal to 150% of the rated working voltage for 1,000 
hours at +85°C (Class 1), +125°C (Class II & Ill). 24 hours after 
completion of the test, the capacitance drift shall not be more 
than +3%. ‘“‘Q”’ shall not be less than 350 (Class !), and DF shall 
not be less than 0.4% (Class II & Ill). Insulation resistance shall 
not be less than 2000M0Q. 

All units shall be subjected to a DC voltage equal to 150% of 
the rated working voltage. 


Encapsulation: Ceramic disc is coated in an epoxy resin which 
conforms to UL94V-0. 


TYPICAL AC/DC BREAKDOWN VOLTAGE 


TYPICAL POWER CAPACITY 


DE5117 SL 121d 3KV 
DE5117 SL 221J 2KV 
DE5115 SL 331J 1KV 
DE1910 R 272K 3KV 
DE2110 R 472K 2KV 
DE1710 R 472K 1KV = 
DE51-4 C 472K 500V 


DES12 R 103K 250V 


Permissable Voltage (Vms) 


- 


Breakdown Voltage (KV) 


—@®— DC Breakdown Voltage —O=— = : AC Breakdown Voltage 


)——— 


DE5117 SL 221J 2K +H 
mae 


100 


10 


10K 100K 1M 


Frequency (Hz) 
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SAFETY RECOGNIZED 
CERAMIC DISC CAPACITORS VAI-KC 


AC125-MY 


DIMENSIONS: in. (mm) — 


426 
(3.18) max. eet 
a ts 
#22 Tinned copper wire Z E i 
4 A a 8.0) max. 
ie A 
PART NUMBERING SYSTEM 
TYPE TEMP. CHAR.* CAPACITANCE TOL. VOLTAGE 
DE7150 FZ 103 ot set KC/MY 
CAPACITOR TEMPERATURE CAPACITANCE VALUE CAPACITANCE VOLTAGE LISTED TYPE 
TYPE AND CHARACTERISTICS Expressed in picofarads TOLERANCE VA1 =400VAC Europe DESIGNATION 
SIZE Temperature Range and identified by a three- K =+10% 250 VAC North 
B =25°C to +85°C digit number. First two M=+20% America & Europe 
F =25°C to +85°C digits represent P =+100%, 0% 125 VAC North 
FZ=10°C to +60°C significant figures. Last America 
MAX. CAP. CHANGE digits specifies the number AC125=125 VAC North 
OVER TEMP. RANGE: of zeros to follow. America only 
B =+10% 
F =+30, -80% 
FZ=+30, -85% 
*B, F, FZ are JIS TC codes that are similar to EIA Temperature Characteristics Y5P, Y5V, Z5V. y 
PART NUMBER DIMENSIONS: in. (mm) Cap.(pF) 
D max. | LS: 
*DE7090 B 101K VA1-KC | .394 (10) .300 (7.5) 100 
*DE7090 B 151K VA1-KC .394 (10) -300 (7.5) 150 
*DE7090 B 221K VA1-KC .394 (10) .300 (7.5) 220 
* DE7090 B 331K VA1-KC .394 (10) -300 (7.5) 330 
*DE7090 B 471K VA1-KC .394 (10) .300 (7.5) 470 
* DE7090 B 681K AC125-MY 394 (10) .300 (7.5) 680 
*DE7090 B 102K VA1-KC .394 (10) 300 (7.5) 1000 
DE7090 F 152M VA1-KC 472 (12) .300 (7.5) 1500 
*DE7100 F 222M VA1-KC -300 (7.5) | 2200 
*DE7100 FZ 472P VA1-KC .300 (7.5) 4700 
*DE7120 F 332M VA1-KC .394 (10.0) 3300 | 
DE7120 F 392M VA1-KC -394 (10.0) 3900 
*DE7150 F 472M VA1-KC j -394 (10.0) 4700 
*DE7150 FZ 103P VA1-KC .669 (17) .394 (10.0) 10000 
*DE7150 F 103M VA1-KC .669 (17) .394 (10.0) 10000 
TYPICAL MARKING 
1. Capacitance by three-digit code 
2. Cap. tolerance by E.I.A. lettercode 
3. Safety recognition markings 
4. Type Designation 
5. Manufacturer’s trademark y 


NOTE: Please refer to page 82 for Standard Recognitions by Part Number. 
* Available as standard through authorized Murata Electronics Distributors. 
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SAFETY RECOGNIZED ay - a 
CERAMIC DISC CAPACITORS anseRata| 
ACT4kK-KD 


“~» =DIMENSIONS: in. (mm) 


#20 Tinned copper wire 


ae .276 (7.0) max. 


98 (25.0) min. 


PART NUMBERING SYSTEM 


TEST 
TYPE TEMP. CHAR.* sa las TOL. VOLTAGE 
DE 1010 B K ACT4K KD 
CAPACITOR TEMPERATURE CAPACITANCE VALUE CAPACITANCE TEST LISTED TYPE 
TYPE AND CHARACTERISTICS Expressed in picofarads TOLERANCE VOLTAGE DESIGNATION 
SIZE Temperature Range and identified by a three- K =+10% 4 KVAC 
-25°C to +85°C digit number. First two M=+20% 
MAX. CAP. CHANGE digits represent 
OVER TEMP. RANGE: significant figures. Last 
B=+10% digits specifies the number 
E=+420%, -55% of zeros to follow. 
_ *B and E are JIS T.C. codes that are similar to EIA Temperature Characteristics YSP and YSU. 
TYPICAL MARKING ° 
y 
D Max. Cap. Value Item Example > 
PART NUMBER in.: (mm) Le (oF) z 
| ized Mark ro) 
*DE1010 B 101K ACTAK-KD 394 (10.0) | .394 (10) 100 | PES w rn 
* > 
*DE1010 B 151K ACT4K-KD | .394 (10.0) | .394 (10) 150 hah ei oe a RJ 
Marking on one side 2) 
*DE1010 B 221K ACT4K-KD — 394 (10.0) | .394 (10) 220 SEMKO Approval Mark Ss sj 
eo | S 
*DE1010 B 331K ACTAK-KD | 394 (10.0) | .394 (10) 330 ici iaaiaerae ies KD470M rr 
@ 
*DE1010 B 471K ACT4K-KD —_—.394.(10.0) | .394 (10) 470 IMQ Approval Mark aD 
*DE1010 E 681M ACT4K-KD | .394 (10.0) | 394 (10) 680 Type Designation KD 
*DE1110 E 102M ACT4K-KD | .433 (11.0) | .394 (10) 1000 Nominal Capacitance = 
For 
*DE1410 E 222M ACT4K-KD 551 (14.0) | .394 (10) 2200 Capacitance Tolerance _ DE1910E472MACT4K-KD 
| ° 
*DE1610 E 332M ACT4K-KD .630 (16.0) | .394 (10) 3300 Testing Voltage T4KV 
*DE1710 E 392M ACT4K-KD «669 (17.0) | .394 (10) 3900 Manufacturer's Name 3 
*DE1910 E472M ACT4K-KD —_| 748 (19.0) | .394 (10) 4700 Manufactured Date Code = 


_ NOTE: Please refer to page 82 for Standard Recognitions by Part Number. 
_ * Available as standard through authorized Murata Electronics Distributors. 
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SAFETY RECOGNIZED 
CERAMIC DISC CAPACITORS 
RECOGNIZED STANDARDS TYPE MY, KD, & KC 


TYPE KC 


BS415 SEMKO101/ EI NEMX0661/77| DEMKO DEMKO No. 0 
AS3250 SEV1055/SEV1016 = |SS443 04-14) UL 1414 E384/14-82 | NEMX0132/85| Section 201 | Section 21 No. 1 
Part Number BEE CURACAO RRS ee 
| peroopionvarns | o |olofolol/-[olofof[ o | o | o Jojofojo| -~ | o | 


| oemeosisuKwixc | oO |olololo{—-|-[olo] o | o | o Jofojofo}| o | o | 


| veoopzenwarnc | o [olololo{—-|-[olo] o | o | o Jofojofo}| o | o | 
| oemoopssuKwenc | oO |oloflolo{[-|-[ofo] o | o | o Jofojofo}| o | o | 
| oemooparuwinc | oO |olofolo{[-|-[ofo|[ o | o | o Jofojofo| o | o | 
| pemoopioaxvarnc | oO |oloflolo{[-|-[ofo][ o | o | o Jofojofo| o | o | 
[| oevorisemvarxc | oO | o | o | o | o | — | — | islelolo] 6] 0 =| 
| perioorzzmvarnc | o |oloftoto[-|-[olo| o | o | o Jofojolo}| o [ o | 
|_verizorszamvarnc | o [oflo|—-|-jofoltolo| o | o | o Jolofojfo| o | o | 
| oerzoraeemvarnc | oO |olo{[-|-[olofofo| o | o | o Jofojofo}| o {[ o | 
|_persoraremvaixc | oO | olo|—-|-|olofojo|[ o | o | o Jofojofo}| o | o | 
Neen too | — lolol =) ie | ey | Pe ee S| 
_ eeremmre | oo | -|—|-|-[-l|-lele] oe | 6 | REDE ED Be ae 
 weemrrmsemese fo | = = | a ee Oe) oo | eae 
|_ACRatedVoltage | 400 | 250 | 400 250_| 400250 | 125/250| 400 | 250 | 250 | 400 | 250 | 125 | 


TYPE KD 


Recognized Standard No. 
CSA El DEMKO DEMKO 
€22.2 No. 0 $8443 IMQ E384/ |NEMKO| Section Section 
Part Number No. 1 04-14 CEI 12-13 12-82 | 661/74 101 
DE1010 B 101K ACTAK-KD EERE Eweo 
DE1010 B 151K ACT4K-KD Eakae 
DE1010 B 221K ACT4K-KD 


DEIO10B331KACTAK-KD | © | OO | 
DEWWB471KACTAK-KD | © | =O 


DE1010 E 681M ACT4K-KD 
DE1110 E 102M ACT4K-KD 
DE1410 E 222M ACT4K-KD 


DE1610 E 332M ACT4K-KD 


DEITES92MACTAKKD | © | © | Oo | o | o | 
2 ae ee eS 


DE1910 E 472M ACT4K-KD 


ds 
AC Rated Voltage | 250v | 125v_| ov | 4oov | 250v | 40ov__| 2s0v | 250v | 40ov | 


*Non-Standard Items Available Upon Request 

(1) ©: Recognized -: Not Recognized. (3) Y capacitors are for use in positions where failure of the capacitor may expose 

(2) X capacitors are for use only in positions where failure of the capacitor would not someone to dangerous electrical shock. UL/CSA designates the “'Y’’ type capacitor 
expose anyone to electrical shock. UL/CSA designates the ‘*X'’ type capacitor for for ‘Antenna Coupling’’ and ‘‘Line-By-Pass’’ applications. 
“Across-The-Line’’ applications. 


TYPE MY 


Recognized Standard No. 
AC Rated Voltage 125/250V 125V 


Part Number 


DE7090 B 681K AC125-MY 
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SAFETY RECOGNIZED minbtaten 
CERAMIC DISC CAPACITORS uutReate 


SPECIFICATIONS KC, KD, MY Series 


1. Operating Temperature Range 8. Life Test 
—25°C to +85°C (FZ: -10°C to +60°C) Capacitor shall be placed in a circulating air chamber at 
85 *6-C, 50% RH max. under the following conditions and 
2. Capacitance meet the parameters of Table 2 after measured 4 to 24 hours 
Measured at 1 + 0.1KHz, 5Vrms max. and 20°C after testing: 


KD, KC, MY Type : Apply 800 VAC for 1500 hours 


3. Dissipation Factor (D.F.) increasing to 1600 VAC for 0.1 seconds 


Measured at 1 + 0.1KHz, 5Vrms max. and 20°C once each hour 
ie a2 TABLE 2 
B $2.5% Seri 
E <2.5% Item aise 
FEZ <5.0% KC, MY | KD 
No physical | No physical 
Appearance 
4. Insulation Resistance (I.R.) te damage damage 
10,000 MQ min. (at 500V DC for 1 minute). LR. 1500 MQ min. | 1500 MQ min. 
Dielectric Strength Per Item 5 
5. Dielectric Strength Di Test Il Per Item 10 
Between both leads: ida La adel 
KC, MY Type : 2,600 VAC for 1 minute. 
KD Type : 4,000 VAC for 1 minute. 9. Discharge Test 1 
As in Figure 1, discharge is made 50 times at 5 second 
6. Temperature Characteristics intervals from Cd charged to 10kV DC (KC, MY, KD type); 
TC Change Over Temp. Range the measured results shall meet the parameters of Table 3. 
B +10% 
E +20, -55% 
F +30, —80% 
FZ +30, -85% 
7. Humidity 
Capacitor shall be subjected to 40 + 2°C and a relative 
humidity of 90 to 95% for 500 + 12 hours. After placing at Ct : Capacitor under test 
room temperature for 1 or 2 hours, conditions shall be as in Cd: KC, KD & MY, 1000pF, MX, 500pF 
Table 1. R1: KC, 4MQ, KD, MY, 100MQ, MX, 5.2MOQ é 
V : KC, KD & MY, 10KVDC, MX, 20KVDC 
TABLE 1 m 
Fig. 1 ra 
vat | Series g- > 
KC, MY KD meni 5 
No physical No physical 
Appearance damage damage oo Series . 
LR. | 1500 MO min. 1500 MQ min. KC, MY | KD RY 
i i No physical No physical 2) 
Dielectric Strength | Per Item 5 Appearance Ang oo = 
Dielectric Strength Per Item 5 D 
LR. 1000 MQ min. 1000 MO min. 1 
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SAFETY RECOGNIZED 


CERAMIC DISC CAPACITORS 


SPECIFICATIONS 


10. Discharge Test II 


84 


A single layer of cheesecloth is to be placed around the 
body of the test capacitor. Each sample is to be subjected 
to 4 discharges from a dump capacitor charged to a 
voltage that, when discharged, places 5KV (KC, MY, KD 


type) across Ct. The interval between succesive 


discharges is to be 5 seconds. A 240V, 60Hz potential 
is to be applied across Ct and is to be maintained for 30 
seconds after the fourth discharge, unless the circuit is 
otherwise opened sooner due to breakdown of Ct. The 
test circuit is shown as Figure 2 and the test results shall 


meet the parameters of Table 3. 


The direct current supply is to be adjusted to provide a 
potential in accordance with the following. 


5000(Cd + Ct) 


VDC = Cd 


(V) 


VDC :Variable direct-current voltage source 
S _ :High-voltage switch 


L  :Choke coil of approximately 3mil and 0.030 


F  :Plug fuse rate 30A and 125V 


VAC :Supply source rated 120V, 60Hz and 30A 


Ct :Capacitor under test 
Cd :Dump capacitor 


Capacitance Value(s) and Dissipation Factor(s) are 


as follows: 
TABLE 3 
it Series 
oe KC, MY KD 
Cap. Value 0 to 0.0051 to 0 to 
of Ct 0.005 pF 0.05 pF 0.005 pF 
Cap. Value 
es 0.005 pF 0.05 pF 0.005 pF 
D.F. 0.5% max. 0.5% 
TABLE 4 
Series 
Item 
KC, MY, KD 
Appearance |The cheesecloth around capacitor shall not glow or flame. 


KC, KD, MY Series 


11. Flame Test 
Capacitor shall be subjected to Figure 3 for 15 sec. and 
then removed for 15 sec. for 5 cycles. 
1st to 4th cycles:30 sec. max. 
5th cycle :60 sec. max. with flame extinguished 


Capacitor 


12. Encapsulation 
Conformally coated in epoxy resin, which conforms 
to UL94V-6. 


— 


CAPRISTORS muPata 
UL-CSA RECOGNIZED nutReata) 
125 VAC 


~_ TYPICAL MARKINGS 
:) Example | Item | Code 
: @® Recognized Type MFEMG 
, MF ® @ Manufacturer’s Identification Ges 
C131 @ @ Capacitance : Marked with 3 figures Ex. : C131 
® Gis Ri-2M+-—@ __ | © Resistance Range : RO—OM Ex. : R1-2M 
ms © Rated Voltage : (MB type not marked 125VAC 
© 125VAC OD © | © Manufacturer's Date Code : Abbreviation Ex. : OD 
@) @ Al @ CSA Monogram a 
UL Recognized Mark AL 
PART NUMBERING SYSTEM 
B2R6 31 Cc sig R1-2M -193 MB 
Capristor Type Lead With Capacitance Resistance Production UL/CSA 
and Size Configuration Spark Gap Value (pF) Value (MQ) Codes Recognized Type 
DIMENSIONS: in. (mm) 
fet, 
MB TYPE 314 max 197 max. MF/MG TYPE 453 max. 197 max 
| (8.0 max.) (5.0 max.) (11.5 max.) (5.0 max.) 
ay . Elei aaer | |  |+— 
.314 max. ; | | 
(8.0 max.) 453 max 
115 max.) 
—_ -_ 
980 min. | 
(25 min.) .980 min. 
— | (25 min.) 
23 AWG -_— 23 AWG 
eye Nl 
re wes 8 
SPECIFICATIONS > 
| Capacitor Resistor | = 
Type Nominal Cap. Rated Temperature Resistance Rated oO 
Part Number Name Capacitance Tol. Voltage Characteristic Range | Power Circuit 2 
B2R631C0131R1-2M-193MB 1-2Mo U 
1 Y5P —— > 
B2R6310131R2.5-4M-193MB MB sal 2.5-4MQ ce) 
1-2Me qd 
| (e) 
B2R631C271R2.5-4M-193MB ial bas 2.5-4MQ =) 
B2R1310131R1-2M-121MF 130pF Y5P @ 
= 
B2R1310271R1-2M-121MF MF 270pF YSU 1-2MQ 
B2R131C471R1-2M-121MF 470pF +10 y | 125 VAC | YeW 
B2R1310131R2.5-4M-141MG 4300F 2.5-4MQ 
B2R131C131R3.2-5.2M-141MG 3.2-5.2MQ 
B2R1310271R2.5-4M-141MG 
B2R131C271R3.2-5.2M-141MG sia sis 3.2-5.2MQ 
B2R131C0471R2.5-4M-141MG ATODF 
B2R131C471R3.2-5.2M-141MG P 3.2-5.2MQ | 
Y5P: +10% (—30-+85°C), Y5U: +22,—56% (—30- +85°C) 
SAFETY STANDARDS APPROVAL 
UL 1414 
(File No. E37921) Across-the-Line Capacitor (MB/MF/MG type) 
Antenna-Coupling and Line-by-Pass Capacitor (MB/MF/MG type) 
€22.2 No. 0 022.2 No. 1 
(File No. LR92026 Across-the-Line Capacitor (MG type) 
Antenna Isolation Capacitors (MB/MF/MG type) 
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CAPRISTORS 
ULCSA RECOGNIZED 


Test Conditions: Unless otherwise specified, measurements 
shall be made at +20°C, +5°C, a relative humidity of 65%, and 
normal atmospheric pressure. 


Operating Temperature Range: —30°C to +85°C. 


Capacitance: Less than 470pF measured at 1 + 0.1 MHz, 
5Vrms max, and 20°C. 470pF and over measured at 1 + 0.1 
KHz, 5Vrms max, and 20°C. 


Resistance: Measured with applied voltage between 5 to 50VDC 
with a resistance bridge or other test method not having a com- 
bined limit error exceeding 0.5%. 


Dielectric Strength: Between both leads; 1250Vrms, 50 or 60 Hz 
for 1 minute max. Flash Test; 1300 Vrms, 50 or 60 Hz for 1 sec 
with current limited to 30 mA. 


Terminal Strength: Lead wire shall not be severed nor capristor 
damaged when a load of 2.19 pounds is applied and held for 
1 to 5 seconds. 


Solderability: Lead wire shall be soldered and uniformly coated 
on all axial direction over 34 (75%) of the circumference direction 
when dipped into molten solder of 230 + 5°C for 2 + 0.5 seconds. 


TYPICAL APPLICATIONS 


Antenna Circuit 


Antenna 


Power Circuit 


ao 


BB 


MB270pF MB130pF 
} + + 


Insertion Loss (dB) 


0 100 200 300 400 500 600 700 800 900 1000 
Frequency(MHz) 


As shown in the above diagram, insertion loss is very small at VHF and UHF 
frequencies and excellent performance can be obtained in antenna coupling application 


MG270pF 
n 4 lf 
MG470pF 


Insertion Loss (dB) 


0 100 200 300 400 500 600 700 9800 900 1000 
Frequency(MHz) 


Capacitance Change (%) 


25 
Temperature (°C) 


Capacitance Change (%) 


-30 0 25 45 65 85 
Temperature (°C) 


TAPED PACKAGING 


MKV & SAFETY CAPACITORS 


DE SERIES 


For MKV to 2KV DC, < 11 mm Dia. 
¢ 12.7mm pitch/lead spacing 5mm 
(Lead Code: - 979) 


For UP to 18mm Dia., 1-3KV DC & 

Safety Caps (DE7090 & DE7100) 

e 15mm pitch/lead spacing 7.5mm 
(Lead Code: - 486) 


; _ 
L L i 
oOo © &- ' " 
ee Es CFA : 
bares Eee 
For MKV > 14mm Dia., 1-3KV DC & For 10mm Lead Spacing 
Safety Caps (DE7120 & DE7150) ¢ 25.4mm pitch/lead spacing 10.0mm 
© 30mm pitch/lead spacing 7.5mm (Lead Code: - 487) 
(Lead Code: - 477) 
P, p 
= a 
P —|p {3} 
‘an S\ | ,e 
F aa | + =u F 
L tt = 4 5 H Ca i t ae I U1 = t H Li i 
oe 6 & & & & a oe & @ @ Boalt, 
1 ~ — 
I HI mice = ! I oe TT 2 a 
let : cad ae ea 
d 9 d t 
DIMENSIONS: mm 
ITEM CODE -979 -486 -487 -477 
ee - 
Pitch of component p | 127 25.4 300 
Pitch of sprocket hole Po 12.7403 15.0+03 12.7403 150+03 
Lead spacing F ee 75 +10 100 +10 75 +10 
Length from hole center to component center P, 6.35 + 13 
Length from hole center to lead P, 385 +07 77+15 3.75 + 1.0 
Body diameter D See individual product specifications 
Deviation along tape, left or right AS 04+10 0+20 
Carrier tape width W 180 +05 | 
Position of sprocket hole W, 90+05 
Lead distance between reference and bottom planes H 20.0 + . 18.0 a : 20.0 = ha 
Protusion length ty +05 / -10 
Diameter of sprocket hole Do 40+01 
Lead Diameter d 6+0.05 65 + 0.05 
Total tape thickness t 06 +03 
Total thickness, tape and lead wire tr 1.5 max. 
Portion to cut in case of defect L 11.0 _ 0 
Hold down tape width Wo 11.5 min. 
Hold down tape position W, 15415 
Coating extension on lead e 3.0 max. 


g7 


2) 
m 
wv 
> 
= 
oO 
2) 
ca 
> 
° 
= 
[e) 
a 
77) 


HIGH VOLTAGE, RADIAL LEADED 


CERAMIC DISC CAPACITORS 


ELA. CLASS | 


DIMENSIONS: in. (mm) 


10 & 15 KVDC 


PART NUMBERING SYSTEM 


See T.C. graph 


TYPE 
DHR19 
CAPACITOR TEMPERATURE 
TYPE AND CHARACTERISTICS 
SIZE AND T.C. TOLERANCES 


TEMP. CHAR. 
N4700 


CAPACITANCE 
VALUE 


CAPACITANCE 


102 


TOL 


Expressed in picofarads and identified 
by a three-digit number. First two 
digits represent significant figures. 
Last digit specifies the number of 


zeros to follow. 


VOLTAGE 
10KV 


VOLTAGE 
Identified by a 
two-digit number. 


PREFFERED VALUES 10 AND 15 KVDC 


WORKING DIMENSIONS in.: (mm) 
PART NUMBER aa VOLTAGE D a ie 
(KVDC) max. max. aD 
*DHR12 N4700 221M 10KV 220 10 472 (12) 512 (13) .375 (9.5) 
*DHR15 N4700 331M 10KV 330 10 .590 (15) .630 (16) .375 (9.5) 
*DHR15 N4700 471M 10KV 470 10 .590 (15) .630 (16) .375 (9.5) 
*DHR17 N4700 681M 10KV 680 10 .669 (17) .700 (17.8) .375 (9.5) 
*DHR19 N4700 102M 10KV 1,000 10 .748 (19) 791 (20.1) .500 (12.7) 
*DHR9 N4700 820M 15KV 82 15 .354 (9) .394 (10) .500 (12.7) 
*DHR9 N4700 101M 15KV 100 15 .354 (9) .394 (10) .500 (12.7) 
*DHR12 N4700 151M 15KV [ 150 15 472(12) | 512 (13) 500 (12.7) 
*DHR12 N4700 221M 15KV 220 15 472 (12) 912 (13) .500 (12.7) 
*DHR15 N4700 331M 15KV i 330 15 .590 (15) .630 (16) .500 (12.7) 
*DHR17 N4700 471M 15KV 470 15 .669 (17) .697 (17.7) .500 (12.7) 
*DHR19 N4700 681M 15KV 680 = 15 .748 (19) .787 (20) .500 (12.7) 
*DHR22 N4700 102M 15KV 1,000 15 866 (22) 909 (23.1) 500 (12.7) 
TYPICAL MARKING 

Manufacturer's Identification 

Capacitance (in 3-digit code) 

Tolerance (EIA Code) 

TG: 

Rated Voltage 


*All preferred values available as standard from authorized Murata Electronics Distributors. 
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HIGH VOLTAGE, RADIAL LEADED snnbiate 
CERAMIC DISC CAPACITORS uRate 
SPECIFICATIONS: CLASS | 


Temperature Range TEMPERATURE CHARACTERISTICS 
—30 to + 85°C. r 
Capacitance . ' + + 1 
Capacitance shall be within the specified tolerance when 30+ 
measured at temperature of 25°C and 1+0.1KHz with 1.0 to 
5.0Vrms. 56 
Dissipation Factor < 
Dissipation Factor shall be less than 1.0% when measured at = i 
temperature of 20°C and 1 +0.1KHz with 1.0 to 5.0Vrms. 5 
® (0) 
Insulation Resistance 5 
Insulation resistance shall exceed 10,000 MQ. when measured & -10b | 
after 1.0 minute electrification time with 500VDC through the 5 
resistor at 1 MQ. 20+- 
Dielectric Strength (between terminals) 
Capacitor shall not be damaged when 1.5 times of rated DC cis 
voltage applied between terminals for 30 seconds through a 30 Ti 0 30 aT 50 30 
suitable resistor in a series to limit the charging current to Tainparatire'(™G) 
50mA max. 
Encapsulation 
Ceramic disc is conformally coated in an epoxy resin which 
conforms to UL94V-0. 
Life Test CAPACITANCE VS. DC BIAS 
Appearance : no visible damage. 
Capacitance Change : to be within + 10% 
D.F. : 2.5% max. ! 
Insulation resistance > 1,000 MOQ min. | 
Dielectric strength : no failure 
When tested as follows, : 
Temperature ; 853° = 
Applied voltage : 1.25 times rated voltage B 
Period of test : 1000 *48 hours 5 oO 
To be measured at 4 hours after placed at room condition. g _ 
Charge-Discharge Test : 15KVDC > 
Appearance : no visible damage § 20 Rated Voltage = 
Capacitance Change : to be within + 10% oe) 
D.F. : 2.5% max. al .?) 
Insulation resistance > 1,000 MQ min. - 
When tested as follows, I L i i > 
Temperature > rqgom condition o . a R a od a2 19 1 2 
Applied voltage : rated voltage DC Bias (KVDC) a 
Period time : charge for 1 sec. e) 
discharge for 1 sec. 7 o 
after 2 sec. 
Cycle numbers : 20,000 cycles 
Cirouit see below Corona Test 


Corona shall be measured in the following test circuit. Corona 
shall be 50 picocoulomb max. in direct reading at 2KVrms (for 
10KV rated voltage) or 3KVrms (for 15KV rated voltage). 


To be measured at 1-2 hours after placed at room condition. 


Charge Discharge 


R | | 
Cx inser 


=e Co 2 
E power supply (corona free) 
E : rated voltage R Circuit protective resistor 
R1 : circuit protecvtive resistor CB by-pass capacitor 
R2 : current limiting resistor (10 Amp.) Cx specimen 
Co :_ supplied energy for Cx. Co=10Cx L corona pulse pick-up coil 
Cx : specimen M corona detector; tuning type 
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HIGH VOLTAGE, RADIAL LEADED 
CERAMIC DISC CAPACITORS 
ELA. CLASS Il & Ill 7.5, 10 & 15 KVDC 


DIMENSIONS: in. (mm) 


—_ 
PART NUMBERING SYSTEM 
TYPE TEMP. CHAR. CAPACITANCE TOL. VOLTAGE 
DHR17 Y5P 102 M 10KV 
| — L__ 
CAPACITOR TEMPERATURE CHARACTERISTICS CAPACITANCE VALUE CAPACITANCE VOLTAGE 
TYPE AND Temperature Range Expressed in picofarads and identified TOLERANCE Identified by a 
SIZE Y5=-30°C to +85°C; Z5= +10°C to +85°C ~—rby a three-digit number. First two M= +20% two-digit number. 
MAX. CAP. CHANGE OVER TEMP. RANGE digits represent significant figures. Z= +80%, -20% 
P= +10%; U= +22, -56% Last digit specifies the number of 
zeros to follow. 
PREFFERED VALUES - 7.5, 10 AND 15 KVDC 
WORKING DIMENSIONS in.: (mm) 
APACITANCE 
PART NUMBER e (pF) VOLTAGE D H T E 
(KVDC) max. max. max. LS. max. — 
*DHR9 Y5P 101M 7.5KV 100 .354 (9) .394 (10) .275 (7) .375 (9.5) .157 (4) 
*DHR9 Y5P 151M 7.5KV 150 .354 (9) .394 (10) .275 (7) .375 (9.5) .157 (4) 
*DHR9 Y5P 221M 7.5KV 220 .354 (9) .394 (10) .275 (7) .375 (9.5) .157 (4) 
*DHR10 Y5P 331M 7.5KV 330 .394 (10) 433 (11) .275 (7) .375 (9.5) .157 (4) 
* DHR12 Y5P 471M 7.5KV 470 472 (12) 512 (13) .275 (7) .375 (9.5) .157 (4) 
*DHR13 Y5P 681M 7.5KV 680 16 512 (13) .551 (14) .275 (7) .375 (9.5) .157 (4) 
*DHR15 Y5P 102M 7.5KV 1,000 .590 (15) .631 (16) .275 (7) .375 (9.5) .157 (4) 
* DHR9 Z5U 4712 7.5KV 470 .354 (9) .394 (10) .275 (7) .375 (9.5) .157 (4) 
*DHR10 Z5U 681Z 7.5KV 680 394 (10) 433 (11) .275 (7) .375 (9.5) .157 (4) 
*DHR11 Z5U 102Z 7.5KV 1,000 433 (11) 472 (12) .275 (7) .375 (9.5) .157 (4) 
*DHR13 Z5U 152Z 7.5KV 1,500 512 (13) .551 (14) .275 (7) .375 (9.5) .157 (4) 
*DHR15 Z5U 2222 7.5KV 2,200 .590 (15) 631 (16) .275 (7) .375 (9.5) .157 (4) | 
*DHR9 Y5P 151M 10KV 150 .354 (9) .394 (10) .275 (7) .375 (9.5) .197 (5) 
*DHR9 Y5P 221M 10KV 220 .354 (9) 394 (10) (9.5) .197 (5) 
*DHR12 Y5P 331M 10KV 330 472 (12) 512 (13) (9.5) (5) 
*DHR15 Y5P 471M 10KV 470 10 .590 (15) .630 (16) (9.5) (5) 
*DHR15 Y5P 681M 10KV 680 .590 (15) .630 (16) (9.5) (5) 
*DHR17 Y5P 102M 10KV 1,000 .669 (17) .700 (17.8) (12.7 (5) 
*DHR24 Y5P 202M 10KV 2,000 .945 (24) .984 (25) (15.8 (5) 
*DHR9 Y5P 101M 15KV 100 .354 (9) .394 (10) (12.7 5) 
*DHR9 Y5P 151M 15KV 150 .354 (9) .394 (10) (12.7 
*DHR12 Y5P 221M 15KV 220 472 (12) 512 (13) (12.7 
*DHR12 Y5P 331M 15KV 330 15 472 (12) 512 (13) (12.7 
*DHR15 Y5P 471M 15KV 470 .590 (15) .630 (16) (12.7 
*DHR17 Y5P 681M 15KV 680 .669 (17) .700 (17.8) (12.7 
*DHR20 Y5P 102M 15KV 1,000 .787 (20) 830 (21.1) (12.7 
TYPICAL MARKING 
Manufacturer's Identification 
Capacitance (in pF) 
Tolerance (EIA Code) 
TC. ww 
Rated Voltage 


* All preferred values available as standard from authorized Murata Electronics Distributors. 
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HIGH VOLTAGE, RADIAL LEADED 
CERAMIC DISC CAPACITORS 
SPECIFICATIONS: CLASS II & Ill 


Temperature Range 

—30 to +85°C. 

Capacitance 

Capacitance shall be within the specified tolerance 
when measured at temperature of 25°C and 

1 + 0.1KHz with 1.0 to 5.0Vrms. 

Dissipation Factor 

Dissipation Factor shall be less than 2.5% when 
measured at temperature of 25°C and 1 + 0.1KHz 
with 1.0 to 5.0Vrms. 


Insulation Resistance 

Insulation resistance shall exceed 10,000MQ when 
measured after 1.0 minute electrification time with 
500VDC through the resistor at 1MQ. 


Dielectric Strength (between terminals) 
Capacitor shall not be damaged when 1.5 times of 
rated DC voltage applied between terminals for 30 
seconds through a suitable resistor in a series to limit 
the charging current to 50mA max. 
Encapsulation 
Ceramic disc is conformally coated in an epoxy resin 
which conforms to UL94V-0. 
Life Test (Conditions) 
When tested as follows: 
Temperature 
Applied voltage 1.25 times rated voltage 
Period of test 1,000 *3° hours 
To be measured at 4 hours after placed at room condition. 
Appearance no visible damage 
Capacitance Change + 10% max. for char. YSP 
: + 20% max. for char. Z5U 
DF. > 5% max. 


85 +3° 


Insulation resistance 1,000MQ min. 
Dielectric strength no failure 
Charge-Discharge Test 
tested as follows: 
Temperature 25°C 
Applied voltage rated voltage 
Period time charge for 1 sec. 


after 2 sec. 
Cycle numbers 20,000 cycles 
Circuit see below 


To be measured at 1-2 hours cider test at room condition. 


Charge Discharge 


inte 


= Co R 
le frie 2 rete 2 ->| 
Cx « 6 (sec.) - 
E : rated voltage 
R1 : _ circuit protective resistor 
RZ, ; current limiting resistor (10 Amp.) 
Co : — supplied energy for Cx. Co = 10Cx 
Cx : specimen 
Appearance no visible damage 


+ 10% max. for char. Y5P 
+ 20% max. for char. Z5U 
5% max. 

1,000MQ min. 


Capacitance Change 


Dissipation Factor 
Insulation Resistance 


TYPICAL TEMPERATURE CHARACTERISTICS 


Capacitance change (%) 


-30 =10 10 30 50 70 90 
Temperature (C) 


CAPACITANCE VS. DC BIAS 7.5 KV 


Capacitance change (%) 


-50 


° 

~ 
wo 
> 
on 
a 
oo 


DC Bias (KVDC) 


CAPACITANCE VS. DC BIAS 10 & 15 KV 


Capacitance change (%) 


10KVDC 
15KVDC 


Rated Voltage 


DC Bias (KVDC) 


Corona Test 

Corona shall be measured in the following test circuit. Corona 
shall be 50 picocoulomb max. in direct reading at 2KVrms (for 
10KV rated voltage) or 3KVrms (for 15KV rated voltage). 


E : power supply (corona free) 
R_: circuit protective resistor 
Cb : by-pass capacitor 

Cx : specimen 

L_ : corona pulse pick-up coil 

M_ : corona detector; tuning type 
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HIGH VOLTAGE 
CERAMIC CAPACITORS 
DHS SERIES E.I.A. CLASS | 10 to 40 KVDC 


Murata Electronic’s new High Voltage Ceramic Capacitors DHS N4700 series is wo” 
designed to meet the stringent requirements of high voltage applications and 
feature a low dissipation factor and a low voltage coefficient. 


DIMENSIONS: in. (mm) 


FEATURES APPLICATIONS 
at \ \ ® Epoxy resin encapsulated ® HV DC power supplies 
No. 8-32 NC-2B | Gg ®@ Small size ® Lightning arrestor voltage 
peed Home a B® Low dissipation factor and distribution systems 
Sse low heating value ® Electron microscopes, 
g 7 
® Linear temperature characteristic synchroscopes 
® Low DC, AC-voltage coefficient ® Lasers (CO., Excimer,etc.) 
® Electrostatic copying machines 
PART NUMBERING SYSTEM TYPICAL MARKING 
DHS60 _ 120 N4700 202 K 40KV Neh ear: 
Gay Was Hisar 
CAPACITOR TYPE OTHER TEMPERATURE CAPACITANCE CAPACITANCE RATED Logo/Working Voltage 
AND SIZE SPECIFICATION CHARACTERISTIC VALUE TOLERANCE VOLTAGE Date Code 
120: Large terminal 3-digit K: 10% 
No code: Std. Terminal code (pf) M:+20% 
STANDARD TERMINAL STYLE 
Rated Voltage Test Dimensions: in. (mm) 
Part Number Capacitance (pF) — Voltage - - ee 
KVDC KVAC(60Hz) — (KVDC) D L H st 
* DHS20 N4700 561M 10KV 560 187 (20) | 
* DHS30 N4700 122M 10KV 1200 118 (30) 
* DHS30 N4700 182M 10KV 1800 { 4 5 118 (30) .63 (16) 47 (12) 
* DHS38 N4700 282M 10KV 2800 0 1 1.49 (38) 
* DHS52 N4700 502M 10KV 5000 2.04 (52) 
* DHS60 N4700 802M 10KV 8000 2.36 (60) 
* DHS20 N4700 371M 15KV 370 787 (20) —- 
* DHS30 N4700 801M 15KV 800 118 (30) 
* DHS30 N4700 112M 15KV 1100 118 (30) 71 (18) 55 (14) 
* DHS38 N4700 192M 15KV 1900 15 6 23 1.49 (38) 
* DHS52 N4700 342M 15KV 3400 2.04 (52) 
* DHS60 N4700 532M 15KV | 5300 2.36 (60) NO 8-32 
* DHS20 N4700 281M 20KV 280 787 (20) NC-2B taped 
* DHS30 N4700 601M 20KV 600 1.18 (30) holes (2 places) 
* DHS30 N4700 881M 20KV 880 20 8 0 1.18 (30) .95 (24) .787 (20) | Dia: .260 
* DHS38 N4700 142M 20KV 1400 3 | 1.49 (38) (6.6mm) 
* DHS52 N4700 252M 20KV 2500 2.04 (52) Hole Depth: 
* DHS60 N4700 402M 20KV 4000 2.36 (60) 10,15KV:4mm 
* DHS20 N4700 191M 30KV 190 .787 (20) 20,30KV:6mm 
* DHS30 N4700 401M 30KV 400 1.18 (30) 40KV: 8mm 
* DHS30 N4700 591M 30KV 590 9 4 118 (30) | 1.10 (28) .95 (24) 
* DHS38 N4700 941M 30KV 940 30 1 5 1.49 (38) 
* DHS52 N4700 172M 30KV 1700 2.04 (52) 
* DHS60 N4700 272M 30KV 2700 2.36 (60) 
* DHS20 N4700 141M 40KV 140 .187 (20) 
* DHS30 N4700 301M 40KV 300 1.18 (30) 
* DHS30 N4700 441M 40KV 440 1.18 (30) | 1.42 (36) 1.26 (32) 
* DHS38 N4700 701M 40KV 700 40 16 60 1.49 (38) 
* DHS52 N4700 132M 40KV 1300 2.04 (52) 
* DHS60 N4700 202M 40KV 2000 2.36 (60) 
LARGE TERMINAL STYLE 
. Test i ions: i 
_— Capacitance é Rated Voltage : a Dimensions: in. (mm) ial Thread 
(pF) KVDC — KVAC(60Hz)  (KVDC) D L d H ue 
DHS48-120 N4700 502K 10K 5000 10 4 15 1.89 (48) | 0.71 (18) 0.55 (14) 
DHS60-120N4700 802K 10K = 8000 —S | 10s, 4 15 2.78 (60) | 0.71 (18) 0.55 (14) 
DHS48-120 N4700 342K 15K 3400 15 6 23 1.89 (48) | 0.79 (20) 0.63 (16) 
DHS60-120N4700532K15K | 5300 ~— 15 6 93 2.36 (60) | 0.79 (20). 0.63 (16) 
DHS48-120 N4700 252K 20K 2500 20 8 30 1.89 (48) | 0.90 (23) 0.75 (19) ISO M5 
DHS60-120 N4700 402K 20K 4000 20 | 8 30 | 2.78 (60) | 0.90 (23) | 0.59 (15) | 0.75 (19) | Depth: 0.2 
DHS48-120 N4700 172K 30K 1700 30 12 45 1.89 (48) | 1.02 (26) 0.86 (22) Dia: 0.59 
DHS60-120 N4700 272K 30K oyoo |) | 45 2.36 (60) | 1.02 (26) 0.86 (22) | (15) wy 
DHS48-120 N4700 132K 40K 1300 40 16 60 1.89 (48) | 1.26 (32) 1.10 (28) 
DHS60-120 N4700 202K 40K 2000 =| 40 | 16 60 | 2.78 (60) | 1.26 (32) 1.10 (28) 
DHS48-120 N4700 102K 50K 1000 50 20 75 1.89 (48) | 1.38 (35) 1.22 (31) 
DHS60-120 N4700 172K 50K 1700 50 20 75 2.36 (60) | 1.38 (35) 1.22 (31) 


* Available as standard through authorized Murata Electronics Distributors. 
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HIGH VOLTAGE SO SE 
CERAMIC CAPACITORS enseRate, 


DHS SERIES SPECIFICATIONS 


Temperature Range TYPICAL TEMPERATURE CHARACTERISTICS 
Operating: —20°C to +85°C ‘ 
Storage: -30°C to +125°C 

Capacitance and Tolerance 

Capacitance change shall exceed + 20% when measured at 
1KHz + 0.1KHz at 25°C with not more than 5+0.05Vrms, AC 
applied during measurement. 

Dissipation Factor 

The maximum dissipation factor for these capacitors shall 
be 0.5%. 

Dissipation factor shall be measured at a frequency of 

1KHz + 0.1KHz at 25°C with not more than 5+0.5Vrms, AC 
applied during measurements. 

Temperature Characteristics Temperature (°C) 


Capacitance 


Capacitance Change (%) 


Dissipation Factor (%) 


Characteristic Temp. Range Temp. Coeff. 


TYPICAL VOLTAGE COEFFICIENT 


(—4,700 + 1,000) 


-30°C to +85°C Sane 


Dielectric Strength Test = 9 cd ate 

These capacitors shall withstand the specified test voltage for 2 Si i 
1 minute through a current-limiting resistor of 1,0000. = 

Insulation Resistance 8 

The minimum value of insulation resistance shall be not less = —20 

than 10,000M2 at 25°C. a 

Measurements shall be made after a 1 minute charge at & 

1,000VDC voltage through a current limiting resistor which shall 

be not greater than 10MQ. 

Humidity Resistance M i Rineen Scions - iid 


After exposure for a period of 100 hours to an atmosphere of 
95% relative humidity at a temperature of +40°C, capacitors 
shall have a minimum insulation resistance of 5000MQ and a TYPICAL FREQUENCY CHARACTERISTICS 
maximum dissipation factor of 1.5%. Twenty-four hours after [ 
removal from the test chamber, capacitors shall be measured 
in accordance with section 3 and 6. 

Life Test 

These capacitors shall withstand a test potential of 1.5 times 
the rated DC voltage for a period of 1,000 hours at an ambient 
temperature of +85°C. 

Encapsulation 

Ceramic is enclosed in a molded epoxy resin. 

Caution for Use 


Some chemicals may be harmful to the DHS Series when eee ee eee 
used as an insulating medium. Please consult with Murata 

Electronics Product Engineering before exposing these , OF pacontiaa 1990) 
capacitors to chemicals such as Freon, oil, etc. 


CORONA TEST 


ale T TTT 


a Capacitance 


Capacitance Change (%) 
| 
a 


ON BOD 


Dissipation Factor (%) 
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Corona free 

Corona shall be 50 picocoulomb max. in direct reading at 
2KVrms (10KV rated voltage) 
3KVrms (15KV rated voltage) 


Power 4KVrms (20KV rated voltage) 
Source Syneioacope 6KVrms (30KV rated voltage) 
60Hz 8KVrms (40KV rated voltage) 


Voltage Regulator 


Tuning Type 
Corona Detector 


Cs : By-pass Capacitor 
CX : Specimen 9000pF (30KV Corona free) 
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HIGH VOLTAGE 
CERAMIC CAPACITORS 
DHS SERIES E.I.A. CLASS Ill 


10 to 40 KVDC 


DIMENSIONS: in. (mm) 


Pes” 


No. 8-32 NC-2B \_ 
tapped holes 
(2 places) 


PART NUMBERING SYSTEM 


FEATURES 

@ Epoxy resin encapsulated 

@ Small size 

® Highly reliable internal construction 
®@ Wide selection of values 

@ Up to 40 KVDC working voltage 


APPLICATIONS 

®@ Electrostatic copying machines 

@ Electron microscopes, 
synchroscopes 

@ CRT power supplies 

® Lightning arrestor voltage 
distribution systems 

@ HVDC power supplies 

B® Lasers (CO,, Excimer, etc.) 


TYPICAL MARKING 


TYPE TEMP. CHAR. CAPACITANCE TOLERANCE VOLTAGE 
DHS20 Z5V 681 Z 10KV 
SS ee i # ] ae. 
CAPACITOR TEMPERATURE CHARACTERISTIC CAPACITANCE VALUE CAPACITANCE VOLTAGE Ls er dire 
TYPE AND — Temperature Range Z5 = + 10°C to +85°C Expressed in picofarads and TOLERANCE _— identified by C ps.ve rr Atieos 
SIZE MAX. CAP. CHANGE identified by a three-digit number. Z = +80%, -20% a two-digit Dave neh g voltag 
OVER TEMP. RANGE First two digits represent number in 
V = +22%, -82% significant figures. Last digits KVDC. 
specifies the number of 
zeros to follow. 
PREFERRED VALUES-10, 15, 20, 30 & 40 KVDC 
: Rated Test i ions: i 
aS Capacitance Voltage Voltage Dimensions: in. (mm) Thread 
(pF) KVDC KVDC D max. L H Size 
DHS20 Z5V 681Z 10KV 680 .187 (20) .75(19) | 66 (17) 
DHS24 Z5V 122Z 10KV 1,200 94 (24) .74(19) 66 (17) 
DHS30 Z5V 202Z 10KV 2,000 1.18 (30) .75(19) 66 (17) 
DHS38 Z5V 322Z 10KV 3,200 10 15 1.49 (38) .74(19) 66 (17) 
DHS43 Z5V 472Z 10KV 4,700 1.69 (43) .75(19) .66 (17) 
DHS52 Z5V 652Z 10KV 6,500 2.04 (52) .74(19) .66 (17) 
DHS57 Z5V 832Z 10KV 8,300 2.24 (57) .75 (19) 66 (17) 
DHS60 Z5V 932Z 10KV 9,300 2.36 (60) | .74(19) 66 (17) 
DHS20 Z5V 471Z 15KV 470 .787 (20) .90 (23) 82 (21) 
DHS24 Z5V 801Z 15KV 800 94 (24) .90 (23) 82 (21) 
DHS30 Z5V 132Z 15KV 1,300 1.18 (30) .90 (23) 82 (21) 
DHS38 Z5V 222Z 15KV 2,200 15 23 1.49 (38) .90 (23) 82 (21) 
DHS43 Z5V 322Z 15KV 3,200 1.69 (43) .90 (23) 82 (21) 
DHS52 Z5V 462Z 15KV 4,600 2.04 (52) .90 (23) 82 (21) 
DHS57 Z5V 582Z 15KV 5,800 2.24 (57) .90 (23) 82 (21) 
DHS60 Z5V 652Z 15KV 6,500 2.36 (60) .90 (23) 82 (21) 
DHS20 Z5V 351Z 20KV 350 .787 (20) 1.02 (26) 94 (24) 
DHS24 Z5V 601Z 20KV 600 94 (24) 1.02 (26) 94 (24) 
DHS30 Z5V 102Z 20KV 1,000 1.18 (30) 1.02 (26) 94 (24) No. 8-32 
DHS38 Z5V 162Z 20KV 1,600 20 30 1.49 (38) 1.02 (26) 94 (24) NC-2B taped holes 
DHS43 Z5V 242Z 20KV 2,400 1.69 (43) 1.02 (26) 94 (24) Depth: 4mm 
DHS52 Z5V 332Z 20KV 3,300 2.04 (52) 1.02 (26) 94 (24) 
DHS57 Z5V 432Z 20KV 4,300 2.24 (57) 1.02 (26) 94 (24) 
DHS60 Z5V 4822 20KV 4,800 2.36 (60) 1.02 (26) | 94 (24 
DHS20 Z5V 261Z 30KV 260 .787(20) 1.33 (34) 1.25 (32) 
DHS24 Z5V 461Z 30KV 460 94 (24) 1.33 (34) 1.25 (32) 
DHS30 Z5V 781Z 30KV 780 1.18 (30) 1.33 (34) 1.25 (32) 
DHS38 Z5V 122Z 30KV 1,200 30 45 1.49 (38) 1.33 (34) 1.25 (32) 
DHS43 Z5V 182Z 30KV 1,800 1.69 (43) 1.33 (34) 1.25 (32) 
DHS52 Z5V 2522 30KV 2,500 2.04 (52) 1.33 (34) 1.25 (32) 
DHS57 Z5V 332Z 30KV 3,300 2.24 (57) 1.33 (34) 1.25 (32) 
DHS60 Z5V 362Z 30KV 3,600 2.36 (60) 1.33 (34) 1.25 (32) 
DHS20 Z5V 1812 40KV 180 .787(20) 1.61 (41) 1.53 (39) 
DHS24 Z5V 3412 40KV 340 94 (24) 1.61 (41) 1.53 (39) 
DHS30 Z5V 571Z 40KV 570 1.18 (30) 1.61 (41) 1.53 (39) 
DHS38 Z5V 921Z 40KV 920 40 60 1.49 (38) 1.61 (41) 1.53 (39) 
DHS43 Z5V 132Z 40KV 1,300 1.69 (43) 1.61 (41) 1.53 (39) 
DHS52 Z5V 192Z 40KV 1,900 2.04 (52) 1.61 (41) 1.53 (39) 
DHS57 Z5V 2422 40KV 2,400 2.24 (57) 1.61 (41) 1.53 (39) 
DHS60 Z5V 2722 40KV 2,700 2.36 (60) 1.61 (41) 1.53 (39) 


* Available as standard through authorized Murata Electronics Distributors. 
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HIGH VOLTAGE 
CERAMIC CAPACITORS 
DHS SERIES SPECIFICATIONS 


Temperature Range 
Operating: —20°C to +85°C 
Storage: -—30°C to +125°C 


Capacitance and Tolerance 

Characteristic: Z5V 

Temp. Range: —10°C to +85°C 

Cap. Change: Within +22%, —82% of 25°C value (Within a 
given lot, + 10% of the mean value is typical) 

Capacitance shall be measured at a frequency of 

1KHz +0.1KHz at 25°C with not more than 5 + 0.5Vrms AC 

applied during measurement. 


Dissipation Factor 

The maximum dissipation factor for these capacitors shall 
be 1.5%. 

Dissipation factor shall be measured at a frequency of 
1KHz + 0.1KHz at 25°C with not more than 5 + 0.5Vrms AC 
applied during measurements. 


Dielectric Strength Test 
These capacitors shall withstand the specified test voltage for 
1 minute through a current-limiting resistor of 10000. 


Ultimate Voltage Breakdown Test 

These capacitors shall be capable of withstanding a DC potential 
of twice the rated DC voltage for a period of 10 seconds. The test 
voltage shall be applied at a rate not greater than 10KV/second. 


TYPICAL VOLTAGE COEFFICIENT 


Insulation Resistance 
The minimum value of insulation resistance shall be not less 
than 10,000MQ. 


Measurements shall be made after a 1 minute charge at 
1,000V DC voltage through a current limiting resistor which shall 
be not greater than 10MQ. 


Humidity Resistance 

After exposure for a period of 100 hours to an atmosphere of 
95% relative humidity at a temperature of +40°C, capacitors 
shall have a minimum insulation resistance of 50100MQ and 

a maximum dissipation factor of 2%. Twenty-four hours after 
removed from the test chamber, capacitors shall be measured 
in accordance with section 3 and 6. 


Life Test 

These capacitors shall withstand a test potential of 1.5 times 
the rated DC voltage for a period of 1000 hours at an ambient 
temperature of +85°C. 


Encapsulation 
Ceramic is enclosed in a molded epoxy resin. 


Caution for Use 

Some chemicals may be harmful to the DHS Series when 
used as an insulating medium. Please consult with Murata Erie 
Product Engineering before exposing these capacitors to chemi- 
cals such as Freon, oil, etc. 


TYPICAL FREQUENCY CHARACTERISTICS 


CAPACITANCE 


DISSIPATION FACTOR 


CAPACITANCE CHANGE (%) 
DISSIPATION FACTOR (%) 


RATED DC VOLTAGE (%) 


0 sence ee 


CAPACITANCE CHANGE 


CAPACITANCE 
CHANGE (%) 
ws 


bed 
o 


1.0 DISSIPATION FACTOR 


1 KHz 10 KHz 100 KHz 1M Hz 
FREQUENCY 


DISSIPATION 
FACTOR (%) 


TYPICAL TEMPERATURE CHARACTERISTICS 


| + 
8 o 8 


CAPACITANCE CHANGE (%) 


—60 —40 —20 0 20 


80 *<__ DISSIPATION FACTOR 


TEMPERATURE °C 


CAPACITANCE 


DISSIPATION FACTOR (%) 


50 60 100 120 140 
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POWER CERAMIC CAPACITORS 


DC SERIES 


FEATURES APPLICATIONS _ 
® Rugged construction, small size ® Radio communication equipment 
and light weight & Small broadcasting equipment 
® High voltage and power capability ® High frequency power supplies for 
® High“Q” and IR high-frequency heating equipment 
® Low series inductance and ultrasonic appliances 
® Testing and measuring instruments 
PART NUMBERING SYSTEM 
e Dcsi0 «=U s§«st01s«iK 
TYPE TEMP. CHARACTERISTICS CAPAC'TANCE TOLERANCE 
gy bc eas Code | Cap. Tol. 
- p. Coeff. 
v 
0+60ppm/°C 
—750+ 120 ppm/°C 
YL —3300+500 ppm/°C 
F 
DIMENSIONS: inches 
DC505, DC504, DC503 Series DC507 Series 
0.04 Dia my . 1.89 max +! 
— a; ai 
} ie 0500 
TYPE = te +h 
DC505 a al 
DC504 = -1:312+0062—» 
Fig. 4 
DC515, DC514, DC513 Series DC517 Series 
9 H—> 
cr: } nr 158 max 
(s): ! 
le Y 
ie © 13+009 
a ’ 
; —M4 
Fig. 2 Fig. 5 
| 
DC510, DC518 Series DC509 Series 
2.63 + 0.24 
 610-—~ 
+0.05 
}*.834 + 0.05 > 
a 1.89 +012 ad 
Fig. 3 Fig. 6 
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POWER CERAMIC CAPACITORS 
DC SERIES 


SPECIFICATIONS 7. Insulation Resistance 10. Temperature Coefficient 
1. Operating temperature range Insulation resistance shall be measured at Temperature coefficient shall be the 
—25°C to +85°C 1,000V DC for 60 sec. through a resistor of following specified values: 
2. Storage temperature less than 1MQ. Insulation resistance shall CH 0+60 ppm/°C 
~25°C to +100°C be 10000 MQ min. we ae ppm/°C 
3.C i 8. Q Factor or Dissipation Factor —3300+500 ppm/°C 
e a aes e TC. Series ” F  -25°Cto +85°C +30% to —80% 
Capacitance shall be measured at a fre- Q factor shall be measured at a frequency 11. Humidity Test 
quency of 1MHz+100KHz at 25°C with not of 1000KHz+ 100KHz at 25°C with not Capacitors will withstand 95% relative 
more than 5Vrms. Capacitance shall be more than 5Vrms. Q factor shall be the humidity for 100 hours at +40°C and then 
within the specified capacitance tolerance. following specified values. dried in room for one hour and measured. 
© Hi-K Series Capacitance: 30pF and less ; Capacitor shall meet specification. 
Capacitance shall be measured at a fre- Q=400+ 20°C (C=nominal 12. Life Test 
quency of 1000Hz+ 100Hz at 25°C with not ; capacitance) Capacitors will withstand a 1000 hour test 
more than 5Vrms. Capacitance shall be Capacitance: Over 30pF at +85°C at 140% of rated DC voltage. 
' aan eee capacitance tolerance. jane eae: Q above 1000 13. Standard Test Condition 
. Capacitance lolerance Raia att emperature: 25°C Relative humidity: 65% 
Capacitance tolerance as shown below. Fecicoer oF dren bore nee ee The test temperature may range from +5°C 
5. Rated Voltage not more than 5Vrms. Dissipation factor to +35°C and test relative humidity from 
Rated voltage as shown below. shallbe 5% max. 45% to 85%. 
6. Withstanding Voltage 9. R.F. Current Ratin 14. Torque Limit 
There shall be no damage when the speci- R.F. current ratings ore to limit the I2R losses 20 in.-tbs. 
fied test voltage is applied for 60 sec. at and are in rms amperes. Temperature rise 
room temperature. of these capacitors shall be 30°C max. 
above 25°C ambient. 
STANDARD VALUES 
R.F. Load for 30°C 
Nom. Temp. Rated Test sue: fee ASS Temp. Rise Above 25°C 
DC 500 Series Cap. Cap. Coeff. Volt. Volt. 1MHz | 10MHz | 30MHz | 1MHz | 10MHz | 30MHz | Fig. 
(pF) Tol. (ppm/°C) (KV DC) (KV DC) (A) (A) (A) (KVA) (KVA) (KVA) 
DC505CH030D 3 +0.5pF CH 5.0 Go 0.07 0.7 1.4 0.23 2.3 3.2 
DC505CH050D 5 +0.5pF CH 5.0 nS 0.11 11 1.6 0.38 3.8 2.8 
DC505UJ100K 10 +10% | UJ 5.0 7.5 0.22 alee 2.3 | 0.78 4.2 2.9 
DC504CH100K 10 +10% CH 5.0 7.5 0.22 1.8 2.1 0.78 5.4 2.3 
DC504UJ200K 20 +10% UJ 5.0 7.5 0.44 3.1 3.4 1.55 (és) 3.0 1 
DC503CH100K 10 +10% CH 5.0 75 0.22 1.8 2.4 0.78 5.4 3.0 
DC503CH200K 20 +10% CH 5.0 75 0.44 27 2.8 i) 5.6 2.0 
DC503UJ300K 30 +10% UJ 5.0 75 0.66 3.6 3.2 2.3 6.7 1.8 
DC503UJ400K 40 +10% UJ 5.0 7.5 0.89 4.4 3.5 3.1 (es te. 
DC515CHO30D 3 +0.5pF CH 5.0 7.5 0.77 0.7 1.4 0.23 2.3 3.2 
DC515CH050D 5 +0.5pF CH 5.0 Tes 0.11 11 1.6 0.38 3.8 2.8 
DC515UJ100K 10 +10% UJ | 5.0 LS 0.22 lef 2.3 0.78 4.2 2.9 
DC514CH100K 10 | +10% CH 5.0 75 0.22 1.8 2.1 0.78 5.4 2.3 
DC514UJ200K 20 +10% UJ 5.0 7.5 0.44 3.1 | 3.4 1.55 7.5 3.0 2 
DC513CH100K 10 +10% CH 5.0 7.5 0.22 1.8 2.4 0.78 5.4 3.0 
DC513CH200K 20 +10% CH 5.0 75 0.44 2.7 2.8 a5 5.6 2.0 
DC513UJ300K 30 +10% UJ 5.0 7.5 0.66 3.6 3.2 2.3 6.7 1.8 
DC513UJ400K 40 | +10% “a UJ 5.0 7.5 0.89 4.4 3.5 | 3.1 7.7 1.7 
DC510CH100K 10 +10% CH 7.5 11.25 0.47 1.9 2.2 30 5.6 2.5 
DC510CH150K 15 +10% CH 7.5 11.25 0.61 2.3 3.4 4.0 5.8 3.9 
DC510CH250K 25 +10% CH 7.5 11.25 0.89 3.1 5.6 5.0 6.1 6.6 
DC510CH400K 40 +10% CH 7.6 11.25 1.38 3.8 6.8 5.6 5.8 6.3 
DC510CH500K 50 +10% CH 7.5 11.25 1.7 4.2 7.6 8.9 5.6 6.0 3 
DC510UJ500K 50 +10% UJ (eS 11.25 Vi, 5.0 8.5 8.9 79 rw 
DC510UJ750K 75 +10% UJ ia 11.25 2.5 6.2 9.0 13.2 8.1 5.6 
DC510UJ101K 100 | +10% UJ | 5.0 15 3.4 7.3 9.2 19.0 8.7 | 46 
DC518F501M 500 +20% F 5.0 78 1.1 2.5 3.0 0.4 0.2 0.1 
DC518F102M 1000 +20% F | 5.0 io | 14 3.1 3.7 0.3 0.15 0.08 
DC507CH250K 25 +10% CH 15.0 22.5 Aan 6.2 6.7 18.5 22.0 8.6 
DC507CHS500K 50 +10% CH 15.0 22.5 3.3 74 8.1 35.0 18.0 “1 
DC507UJ500K 50 +10% UJ 15.0 22.5 3.3 8.8 9.0 35.0 25.0 9.1 4 
DC507UJ101K 100 +10% UJ 15.0 22.5 4.6 12.0 15.0 35.0 22.0 11.1 
DC507UJ201K 200 +10% UJ 5 11.25 || 5.1 8.5 15.0 23.0 6.2 | 6.0 
DC517CH250K 25 +10% CH 15.0 22.5 lef 6.2 6.7 18.5 22.0 8.6 
DC517CH500K 50 +10% CH 15.0 22.5 3.3 7.4 8.1 35.0 18.0 7A 5 
DC517UJ500K 50 +10% | UJ 15.0 | 22.5 3.3 | 88 9.0 | 35.0 25.0 | 9.1 
DCSO09CHS500K 50 +10% CH 20.0 30.0 3.1 10.4 16.2 31.5 36.0 28.8 
DC509CH101K 100 +10% CH 20.0 30.0 3.8 12.9 19.4 23.5 27.4 20.6 6 
DC509UJ251K 250 +10% UJ 20.0 30.0 9:2 13.0 35.0 40.0 11.0 25.0 
DC509YL501K 500 +10% YL 15.0 22.5 6.7 14.0 23.0 14.0 5.9 5.4 
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POWER CERAMIC CAPACITORS 
DCT & DAT SERIES 


These units are designed for such 
applications as high frequency heating 
equipment to which high frequency power 
or high DC or AC voltage is applied. 


FEATURES 

& Small size and high capacitance 

@ Linear and reversible temperature 
characteristics 

§& Very high “Q” and high insula- 
tion resistance from low to high 
frequencies 

® No performance deterioration after 
extended life — excellent humidity 
and thermal resistance 

@ Lowseries inductance and operable 
to high frequencies 

®@ Large power capability in small 
packages due to low dielectric 
loss when high voltage and high 
frequency is applied 


CONSTRUCTION 
DAT Series DCT Series 


Terminal 
Ceramic 


Ceramic 
Silver 


Electrode 


Humidity Proof 
Insulating Resin 


APPLICATIONS 

® Oscillator matching, coupling or bypass 
circuits in broadcast or radio commu- 
nication equipments, etc. 

® Oscillators, coupling circuit or bypass 
capacitors in industrial or medical high 
frequency appliances such as high 
frequency heating equipments or ultra- 
sonic instruments. 

@ Coupling capacitors for transmission 
lines and carrier frequency equipment. 


Terminal 


Silver 
Electrode 


} 
Humidity Proof 
Insulating Resin 


PART NUMBERING 


DCT200 UJ 501 


TYPE TEMPERATURE CAPACITANCE 
CHARACTERISTICS 


Temp. Coeff. 


—750+120ppm/°C 
0+ 60ppm/°C 


DAT 
DCT 


= L 


CAPACITANCE 
TOLERANCE 


Cap. Value Gap. To 


+100+ 60ppm/°C 
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500 50pF K +10% 
501 500pF 
102 1000pF 


2000p 
2500F 


POWER CERAMIC CAPACITORS a re 
DCT & DAT SERIES tint 


“DIMENSIONS: inches 


DAT DCT 


Fig. 1 Fig. 2 Fig. 3 
DIM: — dae = 
inches DAT40 DAT60 DAT80 DCT40 DCT60 DCT80 DCT110 DCT140 DCT160 DCT200 


C 157 .236 .236 .157 .236 .236 315 315 315 394 
wo” d 394 472 709 394 472 709 148 .945 945 1.575 


315 315 315 315 35 —COi«|SCHS | sor | sot | 501 | 787 


Lang M4 M6 M6 m4 M6 M6 M8 m8 me Mio 
NOTE: Other dimensions are on following page. 
SPECIFICATIONS 


Temp. Rise (at 1MHz) 


Cap. 
Q LR. Cap. 
aon (at 1MHz) (ma) Temp. Coeff. 


Operating Temp. 
Range 


5x10-* max. ; ee 
(Q>2,000) 10,000 min. 50°C max. ee 5/0C 


Orie 0+60 
CH 10% \ . ooo 40,000 min. 50°C max. 30°C max. ee: 
> : (+100+60) 
10,000 min. 50°C max. 30°C max. x10-8/C 


—10 to 100°C 
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—10 to 100°C 


—10 to 100°C 


MARKING INSULATION COATING 
1. Type Capacitor surface is coated with insulating resin 
2. Normal capacitance and tolerance except terminals. Temp. coefficient is shown by the 
3. Rated voltage (RF) following color marking. 
4. Rated voltage (DC) at 50°C and 70°C UJ: Green, CH: Orange, AH: Blue. 
5. Rated power capacity at 50°C 
6. Prod. lot no. 
7. Manufacturer identification 
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POWER CERAMIC CAPACITORS 


DCT & DAT SERIES 
STANDARD VALUES 


1.850 
2.087 
2.087 


D + 10% T+ 079 H + .079 


2.874 
2.874 


1.929 


2.087 
2.087 
2.087 
1.969 3 


1.850 
1.772 
1.732 
1.693 


1.299 
1.220 
1.142 
1.102 
1.102 


1.063 
1.063 
1.024 

.945 


1.142 
.984 
945 


Part Number R.F. DC or (KVA) 

Peak 

Value 50°C mec | soc 
DCT200UJ501K 500 | 30 | 2 | 20 | 300 200 7.874 1.299 
DCT200UJ102K 1000 | 30 | 2 | 2 | 300 200 7.874 1.299 
DCT160UJ152K 1500 | 25 a1 | 417 cae sarees 1.142 
DCT140UJ501K 984 
DCT140UJ601K 984 
DCT140UJ801K 984 
DCT140UJ102K 866 
DCT140UJ152K 748 
DCT110UJ301K 1.063 
DCT110UJ401K 1.063 
DCT110UJ501K 748 
DCT110UJ102K 669 
DCT110UJ152K 630 
DCT110UJ252K 591 
DCT 80UJ301K 709 
DCT 80UJ501K 630 
DCT 80UJ601K 551 
DCT 80UJ801K 472 
DCT 80UJ102K 551 
DCT 60UJ101K 630 
DCT 60UJ201K 630 
DCT 60UJ301K 591 
DCT 60UJ501K 472 
DCT 40UJ500K 50 | 12 | 10 8 591 
DCT 40UJ201K 200 | 6 5 4 433 
DCT 40UJ301K 300 | 6 5 4 374 
DAT 80UJ102K 1000 | 2 6 5 118" 
DAT 80UJ152K 1500 | 2 6 5 418" 
DAT 60UJ501K 500 | 2 6 5 418" 
DAT 60UJ102K 1000 | 2 6 5 418" 
DAT 40UJ301K 300 | 2 35 | 3 079) 
DAT 40UJ501K 500 | 2 35 | 3 079) 
DCT160CH301K 300 | 36 | 42 «| 38 1.142 
DCT140CH101K 100 | 315 | 37 | 34 1.024 
DCT140CH201K 200 | 2 | 32 | 28 945 
DCT110CH101K 100 | 225 | 2 | 28 866 
DCT110CH201K 200 | 225 | 26 | 24 866 
DCT 80CH101K 10 | 16 «| 19 | O17 
DCT140AH201K 200 | 24 | «|g a 
DeTi4oaHto1K =| «100 | 30 «=| 32 | 5 | | | CSCC Bt 1.024 19299 | 3 
DCTIWOAHIOIK 100 a [wo | 4 4331 | 866 


CAUTION For DCT80 thru DCT160 styles, there are two 
different versions: 
DCT140 __: tapped terminal. 
DCT140-3 : tripod terminals with tapped 
hole. (Contact your local 
Murata Erie Sales Office.) 


Tapped terminals are suitable in cases where banks of capacitors (series-parallel connection) 
are required. When operating at frequency above 3M, it is advisable to use DCT140-3 style 


because of the improved current distribution of tripod terminals. 
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POWER CERAMIC CAPACITORS 


DCT & DAT SERIES 


SPECIFICATIONS 


{ 


. Operating Temperature Range: 


— 10°C to +100°C 


. Storage Temperature Range: 


-10°C to +100°C 


. Temperature Coefficient (Capacitance Change): 


AH: +100, + 60 ppm/°C 
CH: +60 ppm/°C 
UJ: -—750, + 120 ppm/°C 


. Capacitance: 


Capacitance shall be within the specified limits when measur- 
ing to IMHZ+100KHz and 25°C with not more than 5Vrms. 
Capacitance shall be within the specified capacitance 
tolerance. 


. Capacitance Tolerance: 


Tolerance: + 10% (Code: kK) 


. Rated Voltage: 


Rated voltage as specified. 


. Withstanding Voltage: 


(1) DC Withstanding Voltage 
There shall be no damage when the test voltage is applied 
between terminals for 3 minutes after 2 hour (min.) expo- 
sure at a constant temperature of 100°C. 

(2) High Frequency Withstanding Voltage 
There shall be no damage when the test voltage (H.F. 
peak) of 100KHZz to 1,000KHz is applied between terminals 
for 1 minute. 


. Insulation Resistance: 


Insulation resistance shall be 10,000MQ min. after voltage 
application of 1,000V DC between terminals. 


. Q (Measured at 1MHz): 


UJ, CH, AH: 2,000 min. 
*CH, AH Char.: Cap. =30pF. See figure below. 


10. 


11. 


12. 


14. 


15. 


Power: 
Rated power capacity means continuously useable power. 
This value is specified by 2 types as follows: 


Ambient Temp. Allowable Temp. Rise 
50°C 50°C 
Humidity Test: 


After 100 hour exposure to 95% R.H. and 40°C +2°C and 
1 hour exposure to a room temperature, the following values 
shall be guaranteed. 


IR. 


| Withstanding Volt. 


UJ 1,000 min. | 5000MQ min. No damage 
CH | 1,000 min. | 5,000M2 min. 
AH 1,000 min. | 5000MQ min. No damage 


*Q: CH, AH Char.: Cap. = 30pF 


Marking: 

. Type 

. Normal capacitance and tolerance 
. Rated voltage (H.F.) 

. Rated voltage (DC) (at 50°C) 

. Rated power capacity (at 50°C) 

. Prod. lot no. 

. Manufacturer identification 


NOOR WONM— 


. Insulation Coating: 


Surface of the capacitor (except terminals) is coated with 
insulating resin. 


Standard Test Conditions: 

Temperature: 25°C, Relative humidity: 65% 

The test temperature may range from +5°C to +35°C and 
test relative humidity from 45% to 85%. 


Maximum current rated at below 20MHz and 70°C. 


2000 


1000 


10 20 


Capacitance —————> 
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POWER CERAMIC CAPACITORS 


DCF & DAF 


SERIES 


FEED-THRU TYPE 


FEATURES 
@ Small size, large power handling 

capability 
@ Linear and reversible temperature 


characteristics 
@ Excellent “Q” and |.R. performance 


over a wide frequency range 


@ Superior humidity and extended life 


APPLICATIONS 

@ Antenna coupling 

@ Bypasses for medical and industrial 
applications 

®@ Transmission line couplers 


performance 
STANDARD VALUES 
Rated Nom. | Rated | prattive — NOTES 
Part Number Note Volt. Cap. Power Current = 
(KVp) (pF) (KVA) | (A)rms | D+10% | 10.08 | 1: Feed-thru current 6A 
2: Feed-thru current 10A 
DAF20 N750 501M 1 3 500 2.5 2.8 .630 1.575 3: Feed-thru current 20A 
DAF20 N750 801M 1 3 800 3.6 4.3 .630 1.575 4: Feed-thru current 50A 
DAF20 N750 102M 1 3 1000 5.0 5.6 654 2.362 5 : Feed-thru current 70A 
DCF20 N750 801M 2 3 800 3.6 4.3 .630 1.575 For low frequency current below 20 KHz, 
DCF45 N750 801M 3 8 800 9.6 7.0 1.181 3.543 the rated reactive power may be 
| _DCF45 N750 102M 3 8 1000 12 OF). 1G 3.543 increased 25% if the ambient tem- 
DCF65 N750 102M 4 10 1000 40 15.9 172 | 6122 | saber of we a the upper 
DCF80 N750 102M 5 20 1000 50 177 2165 Boe] neta ere taie MeL eR a: 
CONSTRUCTION 
DAF DCF 
Inner Electrode 
Ceramic Inner Electrode 
Terminal Ceramic Terminal 


Outer Electrode 


Humidity Proof 
Insulation Resin 


Outer Electrode 


Humidity Proof 
Insulation Resin 


Circuit ——— 
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POWER eee CAPACITORS sasha tee 
DCF & DAF SERIES onseRata| 
FEED-THRU TYPE 


“DIMENSIONS: inches 


DAF20 N750 501M (801M-102M) DCF65 N750 102M 


< 1.339 + 039 > 


709 +079 Ee 
14 1004 4694 039 ie L -- 3.307 + .079 
+039" “| |” "| 4 
{ x 
| ° 


7677 + 079 | 


2.874 
t eee 


DCF20 N750 801M DCF80 N750 102M 
7 2.362 + 079 ~ 
1.339 +079 —» + + |, 4.3314.079__ | Le 8.858 + 079 - 
je 1.004 __, | be L | = 394 3740+ 039 le L ay 
cere 787 +.079 ATS pas + 039 
—_ 169 + 039 eee 1.299 | |. 
| | 


< >| ; 
3.150 + 118 +.079 


oO 
m 
av 
> 
= 
() 
O 
x 
> 
| 2 
+ 
(e) 
a 
” 
DCF45 N750 801M (102M) 
4.724+.079 
2.756 + .039 L 591 
r : | 1772 sl 
ae | +.118 | 
= = M6 
*, oO | _ |/ 
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POWER CERAMIC CAPACITORS 
DE SERIES 


These units for extremely high power 
applications VHF frequency range. 


FEATURES 


characteristics 
® High “Q” and 1.R. 


characteristics 
extended life 
APPLICATIONS 


@ Radio transmitters 


bypassing 
®@ High power welders 


®@ High volume metric efficiency and 
small size for their KVA rating 
@ Linear and reversible temperature 


@ Excellent humidity and thermal 


® No performance degradation over 


@ High power induction heaters 
®@ High power matching, coupling and 


WATER-COOLED 
CERAMIC R.F. POWER 


SPECIFICATIONS 
Electrical and Mechanical Tests 


Capacitance 

Capacitance shall be within the specified 
limits when measuring to 1MHz+ 100KHz 
and 25°C within AC 5Vrms. Capacitance 
shall be the specified capacitance 
tolerance. 


Insulation Resistance 

Insulation resistance shall be 10,000MQ 
min. after voltage application of 1 KVDC 
between terminal. 


Withstanding Voltage 

There shall be no damage when the test 
voltage (peak value of double the rated 
voltage) of 60Hz is applied between ter- 
minals for 3 minutes. 


Pressure Test 

There shall be no damage when the water 
pressure of 84 psi (6kg/cm2) applied 
between cooling system for 5 minutes 


at 25°C. 
STANDARD VALUES 
= 
Rated Volt. 
—_ Nom. Cap. Rated Rated Min. Water 
Part Number Coeffi a Cap. Tol. oc Power Current Flow Rate 
(pF) (%) (KV) (KVA) (Arms) (1/min) 
DE100UJ252M-HF15K (—7504120) x 10-*/°C 17 1000 100 1.0 


DE125UJ502M-HF14K (—7504120) x 10-8/°C 


—— 


DE150UJ502M-HF20K (—7504120) x 10-*/°C 


2000 


DIMENSIONS: inches 


Limits — continuous values of voltage (Ug), 
current (Ig) and power (Qg) as function 
of frequency. 


DE100UJ252M-HF15K 


3.937 + 196 Outer Electrode Terminal 
r | Inner Electrode G slots (60'deg) 
pes - on be Terminal 1.181. Seven Metric : 
T > Screws M5 re 
60°" E02 


7-M5 


Water 
— 


Note 1: Axes of water nipple and 3 terminal screws 


in one plane within +2 deg sleeve nuts M17 
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Note 2: Accessories: 2 ferules 2 metric 


DE100UJ252M-HF15K 


Note 3: Axes of water nipples are perpendicular to axes 
of capacitor in one common plane with +2 deg 


POWER CERAMIC CAPACITORS 
DE SERIES 


Limits — continuous values of voltage (Ug), 
current (Ig) and power (Qg) as function 
of frequency. 


DIMENSIONS: inches 


DE125UJ502M-HF14K DE125UJ502M-HF14K 


4.803 + 079, 


2.638 
<+039= Inner Electrode Terminal 
¥Seven Metric Outer Electrode Terminal 
Screws M5 ee 181 6 slots (60 deg) 
7-M5 od eH eno 

M17 60° ae 
Water Outlet 
—— 

4 9.803 + .197 

787 5 = 
4.528 + 079 wi Per 236 
3.858 1, 

Water Inlet ¢ 118 +079 |. 4.252 , 
ne MY ff + .079 

4 i Note 3 

709+.118 a" Note 1 
Note 2 
DE150UJ502M-HF20K DE150UJ502M-HF20K 
15.866 + .197_,.! inner Electrode Terminal 
2.835 Outer Electrode Terminal 
+0397 1.181 6 slots (60 deg) 


M17 


Water Outlet 
— 


787 


+ 197 
5.276 + 079 
Water Inlet ' 157 
: — = 0150.2 03 05 1 2 
g66+118 +0794 Note 1 t f (MHz) 
= = Note 3 


Note 2 


° 
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Note 3: Axes of water nipples are perpendicular to axes 
of capacitor in one common plane with +2 deg 


Note 2: Accessories: 2 ferules 2 metric 
sleeve nuts M17 


Note 1: Axes of water nipple and 3 terminal screws 
in one plane within +2 deg 


APPLICATION NOTES: 


1. Do not allow insulated portion to be exposed to water or 
moisture: In these cases, electricity may discharge and the 
ceramic may fail as a result of heat generation. 

2. Permissible electric power load is influenced by the quantity 
of refrigerated water. Keep the temperature of displaced water 
under 50°C at all times. 

3. Water pressure can withstand a peak of (6 kg/cm2). Use a 
maximum of (4 kg/cm?) when in continuous use. 


. The metallic case for water-cooled parts is connected to the 


electrode. 


. When temperatures go below freezing, there is potential for 


capacitor breakage due to ice. As a precaution, remove water. 


. To protect the capacitor from accidents in the refrigeration 


system, incorporate protective measures such as a water 
pressure relay, running water relay and safety valve. 
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NOTES 
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VARIABLE CAPACITORS 


Murata Electronics offers a comprehen- 
sive line of trimmer capacitors which are 
miniature in size and combine the High Q 
and stability with excellent electrical 
characteristics. 


Murata trimmer products feature low cost 
and high performance and cover the 
frequency spectrum from the low RF to 
the Gigahertz range and high resolution 
devices. 


FEATURES: 

® High Q’s and excellent frequency 
characteristics 

i Linear rotation-capacity 
characteristics 

@ Excellent and repetitive temperature 
characteristics 

® Outstanding shock and vibration 
characteristics 


SPECIALS: 

It is Murata’s policy to automate 
production procedures, wherever 
possible, for the purpose of cost and 
price reduction as well as quality 
improvement and repeatability. We 
recognize that many trimmer applications 
require non-standard assemblies, 
mounting considerations, or test and 
packaging needs. For that reason, our 
trimmer tooling and general procedures 
have been developed with a unique 
capability—adaptability. 


Contact your local Murata sales office or 
the Murata application engineering staff 
for help on specific design problems. 


TABLE OF CONTENTS Page 
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TRIMCAP® AXLE-LESS 


CERAMIC TRIMMER CAPACITORS 


TZO03 SERIES 


et® ea, 


The TZ Series ceramic trimmer capacitors are built into and 
protected by a color coded plastic case. This unique, axle- 
less and solder-less construction protects the unit from 
damages during assembly and provides exceptionally linear 
temperature coefficient at low cost. 


FEATURES 


@ Excellent shock and vibration resistance 

@ Exceptionally linear TC 

@ Dust and flux resistant construction 

@ Plastic case meets UL94V-0 

@ Available on tape and reel for automatic insertion 


.” 


Flame retardant 
plastic case 
to UL94V-0. 


O-ring 


Blind hole 
rotor adjustment slot 


accommodates 
standard tuning tool. 


ranges. 


Color-coded cases 
indicated capacitance 


Mounted height 
less than .914 in. 
(4.93mm) 


provides stable 
characteristics. 


Stationary dielectric 


Unique stator design 
contributes to stable T.C. 


Case seats flat 
against PC board. 


One piece 
flange-case construction 


minimizes flux 
and dust contamination. 


SPECIFICATIONS 


Working Voltage: 100VDC or 50VDC 
Withstanding Voltage: 220VDC (100V units) or 110VDC (50V units) 
Insulation Resistance: 10‘MQ min. (50VDC, C max.) 

Operating Torque: .3 to 2 in. —oz. 


Capacitance (pF) Temp. ff. Temperature 
Parl BUNber Min. Max. pr liaira fas ne max.) CC) . Case Color 
SINGLE CERAMIC PLATE TYPE, 100V SERIES 
*TZ03Z2R3 169 1.25 i 2.3 180% NPO + 200 300 min. —55 to +85 Black 
*TZ03Z050 169 1.8 5.0 780% NPO + 200 300 min. —55 to +85 Blue 
*TZ03Z070 169 2.0 7.0 385% NPO + 200 300 min. —55 to +85 Blue 
*TZ03Z100 169 2.7 10.0 785% NPO + 200 500 min. —55 to +85 Blue 
*TZ03N100 169 2.1 | 10.0 725% N220 + 200 500 min. —55 to +85 White 
*TZ03T110 169 3.0 | 11.0 32% N450+300 | 500 min. —55 to +85 White 
*TZ03T200 169 4.2 Hl 20.0 725% N450 + 300 500 min. —55 to +85 Pink 
*TZ03R200 169 4.2 20.0 725% N750 + 300 500 min. —55 to +85 Red 
*TZ03R300 169 5.2 30.0 785% N750 + 300 500 min. —55 to +85 Green 
*TZ03P450 169 6.8 45.0 25% N1200 + 500 300 min. —55 to +85 Yellow 
*TZ03P600 169 9.8 60.0 75% N1200 + 500 300 min. —55 to +85 Brown 
*TZ03P700 169 12.0 70.0 35% N1200 + 500 300 min. —55 to +85 Brown 
*TZ03Z500()L1169 6 50 +100% NPO + 300 300 min. —55 to +85 Orange 
*TZ03R900 169 9 90 {00% N750 + 300 300 min. —55 to +85 Black 
*TZ03R121 169 10 120 {50% N750 + 300 300 min. —55 to +85 Black 


: Terminal Shape 


108 


Stray capacitance for side adjustment (YR type) adaptor is .2pF. 
* Available as standard through authorized Murata Electronics Distributors. 
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TRIMCAP® AXLE-LESS 


CERAMIC TRIMMER CAPACITORS 


TZ03 SERIES 


DIMENSIONS: in. (mm) 


Self-Standing 


ER TYPE 
Top Adjustable ee 
(25 + 0.2) Adj. Hole 7 
-.02 + .008 Slot t 
il (05 +02) Width 189 Va 7.05 + .004 
and (4.8) (1.2 + 0.1) 
Depth } ~ 
Zo] . 2 = 200 
mao f r ep y 4 040 + 004 138 F (5) 
is q OF + .1) 6 Ge Mounting Holes 
al yp. 
010 + .002 narra ||. 008 + .002 
= rie (0.25 + 0.05) (0.2 + 0.05) 
FR TYPE 


052 + 
(1.3 + 0.1) 
ee 
= 008 + .002 a 
133 (0.2 + 0.05) (5) 
040 + 004 Mounting Holes 
(1.0 + 0.1) eo 
Fi =} ..010 + 002 
|, .264 | = (.25 + .05) 
Ground (6.6) 
BR TYPE 
Bottom Adjustable 
010 + .002 
(0.25 + 0.05) 


Mounting Holes 


YR TYPE 
Side Adjustable 


055 
(1.4) 


= 
\ Typ 
- - Mounting Holes 
200 
~~ 6) 


NR TYPE 
Self-Standing 
Bottom Adjustable 
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2 

048 + .004 —73— 
eg ras 256 (6.4) >| 
Wr eae 


4.040 + .004 
| (+01) 


(3) aS 040 + .004 
Ground (3.3) ‘= - 
} * 
FS 8 
= beat fis tom 
010 + .002 008 + .002 
(.25 + 0.05) (0.2 + 0.05) Mounting Holes 
Notes: Common dimensions shown on ER Style 
Tolerances (unless otherwise shown) +0.02” and +0.5mm 
PART NUMBERING SYSTEM 
TZ03 Z 070 ER 169 AAA 
| a 4 =a 
| 
TYPE TEMPERATURE CAPACITANCE TERMINAL OTHER OPTIONAL TAPING 
CHARACTERISTIC TYPE SPECIFICATIONS T00: Tape and Ammo 


Caution: Do not water wash. 


ER: Top Adjustable 
FR: Self-Standing 

BR: Bottom Adustable 
YR: Side Adjustable 
NR: Self-Standing/Bottom Adjustable 


169: Standard 


Pack (1000pcs/ammo pack) 
No Code: Bulk (1000pcs/bag) 


TR: ER version on tape and ammo pack 


Note: When ordering, ER, FR, BR, YR and NR are all bulk parts. If tape and ammo pack is desired, then an example part number would be TZ03Z070TR169T00 


109 


<= 
> 
2 
> 
OW 
aa 
m 
Oo 
3 
> 
2 
= 
Oo 
Be 


TRIMCAP® AXLE-LESS 
CERAMIC TRIMMER CAPACITORS 


TZO03 SERIES 


DIMENSIONS OF TAPE AND AMMO PACK (Unit: mm) 


TZO3AAAATR169T00 


Cautions In Handling: 


1. Do not use in water wash process. 
2. Do not use water soluable flux for soldering. 


H max. 


Item Macs Dimensions (mm) Remark 


Pitch of Component P 12.7 
Pitch of Sprocket Hole Po 12.7+0.3 
Length from Hole Center to Lead 
P2 6.35 + 1.3 
+0.8 
Lead Spacing F 0 
° -0.2 
Carrier Tape Width Ww 18.0+0.5 Ls 
Hold Down Tape Width Wo 10.0 min. 
i 
Position of Sprocket Hole Wi 9.0+0.5 
L— 
Hold Down Tape Position We 1521.8 
Lead Distance between Ho 18.0405 
Reference and Bottom Planes 
Stand-off He 1.3+0.5 
Diameter of Sprocket Hole Do 4.0+0.1 
Total Thickness, Tape and Lead Wire t 1.7 max Pea 
Deviation across Tape Ah 1.5 max 
Deviation along Tape, Left or Right AS 0+1.5 
Lead Diameter d 0.6 + 0.1 Except ‘a’ part 


3. When hand soldering, avoid contact of the soldering iron to the plastic case. 


4. Do not use locking adhesives to secure rotor in place. 


5. Avoid applying excessive force to terminals. 
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TRIMCAP® AXLE-LESS 


CERAMIC TRIMMER CAPACITORS 


TZ03 SERIES 


“ws ~=TECHNICAL DATA 


Temperature Characteristics 
TZ03Z070 (NPO + 200ppm/°C) 


Capacity change 
(%) 


20 


| Temperature (°C) 


55 85 
Temperature (°C) 


o 


TZ03T110 (N450 + 300ppm/°C) 
if +6 


++4 


++2 
Temperature (°C) 
55 85 


Capacity change 


Q AND CAPACITANCE VS FREQUENCY CHARACTERISTICS 


Characteristics on curves are measured at the position of maximum rated capacitance value using RF impedance analyzer. 


TZ03Z070 

100 
i: 
w 
& 
8 
108 
8 
= 
Oo 

1 

1 200 400 600 800 1000 

Frequency (MHz) 
TZO03P600 

100, 
1000 1 
Cc 
& 
t 8 
S100 10 § 
3° 
o 
Ca 
ro) 

10 1 


1 100 200 300 400 500 
Frequency (MHz) 


TZ03T110 


3 
Capacitance (pF) =» 


ok 


1 200 400 600 800 1000 
Frequency (MHz) 


TZ03P450 


8 


8 
8 


Bs 
8 
3 


1 100 200 300 400 500 
Frequency (MHz) 


Capacitance (pF)= 


TZ03R200 (N750 + 300ppm/°C) 


Capacity 
change 
(%) 


++2 
Temperature (°C) 


TZ03R121 (N750 + 300ppm/°C) 


4 
+ 
) 


+ + 
+ + 
b 2) 


Capacity change (%) 
+ 
Ls) 


55 85 
Temperature (°C) 


TZ03R200 


r) 
Capacitance (pF) 


Frequency (MHz) 


3 
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CHIP TRIMMER CAPACITORS 
TZBX4 SERIES 


Murata Electronic’s chip trimmer capacitors are specif- 
ically designed for automatic surface mount placement. 
The small size and outstanding performance over a wide 
frequency spectrum make them entirely compatible with 
other types of surface mounted components. 


FEATURES 
Hh ? > ®@ Miniature rectangular shape just 0.16 (4.0) x 0.18 (4.5) 
\ © x 0.12 (3.0) in. (mm) 
f & Specifically designed for auto surface placement. 
Designed to withstand solder bath (260°C, 5 sec.) and 
flux baths 


®@ Can be refiow soldered 
Ce ® Conventional snap-in configuration available 


@ Stable characteristics are a wide frequency range 
@ Color coded cases makes distinguishing easy 


NSTRUCTION 
SSS APPLICATIONS PACKAGING FORMS 
@ Transceiver ®@ Radio @ Tape and Reel 
Case @ VTR System @ Clock @ Bulk 


® Audio Equipment ™® Pagers 
Rotor Spring 


ORDERING INFORMATION 


Metal Rotor 


TZBX4 Zz. 060 B A 
Ceramic Dielectric - oe (i 


Type Temperature Capacitance Cover Film Terminal Other Packaging Unit 
Coefficient Value A=Without Type Specifications No Code = Bulk 
B=With 110: Standard +100 = 500 pcs/reel 
CAUTION: Do not use in water wash process. T02 = 2500 pcs/reel 


NOTE: Taping available for A, B, and E Terminal types only. 
SPECIFICATIONS si simi 


Rotor Terminal 


Stator Terminal 


Capacitance (pF) Temperature Q (Min.) Case 

Part Number Ming |) Max. Coefficient (ppm/°C) (iMHz, Cmax) Temperature (°C) Color 
*TZBX4Z030 | 1.4 | 3.0(+ 50% -0%) | NPO +200 | 300. || -85t0 +85 | Brown __ 
*Tzexazo600110 | 20 | 6.0(+ 50%-0%) |  NPO +200 | 500 | -S5t0+85 | Blue 
* TZBX4Z100(1 NPO +300 | -55 to +85 
*TZBX4R200 | 20.0(+ 50% —0%) N750 +300 | -55t0+85 | Red | 
*TZBX4P3000101110 | 6.5 | 30.0(+ 50% -—0%) N1200 +500 -55 to +85 

*TZBX4P400(1.1110 40.0(+ 50% —0%) N1200 +500 300 —55 to +85 Yellow 

25.0(+100% —0%) NPO +300 300 —55 to +85 Black 
*TZBX4R5000101110 | 7.0 | 50.0(+100% -0%) N750 +300 300 


* Rated voltage... 100VDC + Withstand voltage...220 VDC = Insulation resistance...104¢MQmin. * Torque...15 to 100g-cm 
50VDC for Z250, R500 


LAND DIMENSIONS: in. (mm) 
A TYPE TERMINAL B TYPE TERMINAL E TYPE TERMINAL 


* Contact local Murata Electronics Sales Office for standard values in these series. 
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CHIP TRIMMER CAPACITORS 


TZBX4 SERIES 


DIMENSIONS: in. (mm) 


A Type Terminal 


180+ 008 Width .024(0.60) 
(4.5 +0.2) Depth .020(0.5) 


— 


{.048 + 004 


— é a. — & —| (1.2+0 ie ee Film 
032 t 
(0.8) 120 
(3.0) 
4 a 
Rotor 048 + 004 
Terminal (1,.2+ 1) 
Indicator 


}-—— 74, - 


D Type Terminal 


044.004 
(1.1+.1) 
nn 012 
(2.5 ia 
3 004 
a 008 
d= O24) ¥ 2) 


110 + 008 
(2.8 0.2) 
a@e 
032 + Raih 
(0.8 + 0.1) 200 ~ 008 


merm (5.0% 0:2) °° | 
Mounting Holes 


DIMENSIONS OF PLASTIC TAPING 


? 
E Type Terminal 
032+ 004 = aa’ 
(0.8=0.1) I 
+ i) oot = 004 Pos 
= —- ! meee 
i520) | Y 
—— 276(7.0) ; 
H— 189(4 citi 
080 + 008 
2020.2) 
118+ 008 
(3.0- - 
165+ 0 
> 008 
(42+ =o 1. aoe 00 
| = 
047 > 004 
esi 
a 
Mounting Holes 
079 + 004 
(2.0+0.1) 059 + .004/-0 
157+ 004 (1.5+0.1/-0) 122 008 
315 + 004 / a. 004 (3.1 + 0.2) 
y___(1.75=0.1) =| 012 
(0.3) 


B Type Terminal 


m(Go>)| MER 
Ca Gl & 


100+ .012 
(2.5+ .3) 


C Type Terminal 


032 + .004 

(0.8+0.1) 
> 044 + .004 
(VA + 0.1) 


248 
(6.2) 


a ayo 
¢ 200+ .008 | 
(5.0~.2) 


> 


169(4.3) 


Direction of feed 


Reel Size: TOO: (180mm) Dia. 
T02: (330mm) Dia. 


a 
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CHIP TRIMMER CAPACITORS 


TZBX4 SERIES 


TEMPERATURE COEFFICIENT CHARACTERISTICS 


TZBX4Z030 NPO + 200ppm/°C 


s 
rc) 
a 
S 
o 

ce 

=) 

a 
s 

o 


TZBX4Z060 NPO + 200ppm/°C 


Cap. Change (%) 


T2BX4Z100 NPO + 300ppm/°C 


Cap. Change (%) 


Cap. Change (%) 


TZBX4R200 N750 + 300ppm/°C 


Y Cap. Change (%) 


Q AND CAPACITANCE VS FREQUENCY CHARACTERISTICS 
Characteristics are measured at the position of maximum rated capacitance value using an RF impedance analyzer. 


TZBX4Z030 


: 


ul 
Ss 
t 8 
100 hos 
S 
3 
8 
10) 1 
1 200 400 600 800 1000 


Frequency (MHz) 


TZBX4P300 


z 


# 
s 


Capacitance (pF)—» © 


1 100 200 300 400 500 
Frequency (MHz) 
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TZBX4Z060 


1000 


(=) 
So 


Q 
S 
Ss 
Ss 


Capacitance (pF) =» 


S 


1 200 400 600 800 1000 
Frequency (MHz) 
TZBX4P400 
1000 100 

T 
& 
L 2 
100 10= 
i 
S 
ra) 

10 1 

1 100 200 300 400 500 


Frequency (MHz) 


TZBX4Z100 
1000 100 
T 
s 
! 8 
100 Noe 
= 
ra} 
10 1 
1 200 400 600 800 1000 

Frequency (MHz) 
TZBX42Z250 


S 


Capacitance (pF) =» © 


3 
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tT 
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CHIP TRIMMER CAPACITORS 
TZCO3 SERIES 


This new low profile chip trimming capacitor is specifically 
designed to meet the requirements of high density surface 
mount applications and automated placement equipment. 


FEATURES 

@ Extremely small size—just 3.2mm x 4.5mm x 1.6mm 

™® Designed for auto-placement in surface mount applications 

® Color-coded 

® Heat-resistant resin withstands reflow soldering 
temperatures 

® Can be adjusted with standard adjustment tools 


CONSTRUCTION DIMENSIONS: mm 


on 


* 45 > 


Center axis 0.5 + 0.05 ——_;—_ +++ 


ry 


m, ! 

32) 08 f ap 
at 

a 


Rotor spring terminal 


= 
Ceramic plate {0.75 (+) 
— by we 


Stator 
(One molded injection 
with stator terminal) 


0.35 + 0.05 


Stator terminal 


PART NUMBERING SYSTEM 


TZCO3 Zz 060 A 110 TOO 
J a 
CHIP CERAMIC TEMPERATURE CAPACITANCE TERMINAL TYPE OTHER PACKAGING UNIT 
TRIMMER CHARACTERISTIC SPECIFICATIONS T00: 180D.mm Taping (1000 pcs/reel) 
CAPACITOR 110: Standard T01: 330D.mm Taping (4000 pcs/reel) 
No code: Bulk (500 pcs/bulk) 
CAUTION: Do not wash. 
SPECIFICATIONS - 
Bantilnhee Capacitance (pF) Temperature Coefficient Q Working Stator e 
Min. (max.) Max. (+50%,—0%) (ppm/°C) (1MHz, C max.) | Temperature Range (°C) Color > 
*TZC03Z030A110 1.4 | 3.0 NPO + 300 300 min. —25 to +85 White = 
*TZC03Z060A110 2.0 6.0 NPO + 300 500 min. —25 to +85 Blue m 
*TZC03R100A110 3.0 10.0 N750 + 300 500 min. -25 to +85 White 2 
*TZC03P200A110 5.0 20.0 N1200 + 500 300 min. | —25 to +85 Red y 
*TZC03P300A110 6.5 30.0 N1200 + 500 300 min. —25 to +85 Green oO 
* Rated Voltage...100VDC Withstand Voltage...220VDC _— + Insulation Resistance. . .10‘MQmin. ¢ Torque. . .15 to 100g-cm a 
* Available as standard through authorized Murata Electronics Distributors. ss] 
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CHIP TRIMMER CAPACITORS 


TZCO3 SERIES 


TEMPERATURE COEFFICIENT CHARACTERISTICS 


TZC03Z060A110 = AC/C(%) 


NPO + 300 ppm/°C 


Q VS FREQUENCY CHARACTERISTICS 


TZCO3R100A110 


AC/C(%) 


Temp (°C) 


N750 + 300 ppm/°C 


TZCO3P200A110 = AC/C(%) 


Temp (°C) 


#: 
N1200 + 
500 ppm/°C 


Characteristics are measured at the position of maximum rated capacitance value using an RF impedance analyzer. 


TZC03Z060A110 
00 10000 
1000 1000 
100 100 
o ) 
10 10 
1 1 
200 400 600 800 1000 1200 


Frequency (MHz) ——> 
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TZCO3R100A110 
10000 
1000 
100 
o 
10 
1 
200 400 600 800 1000 1200 


Frequency (MHz) ——> 


TZCO3P200A110 


400 600 800 1000 


Frequency (MHz) ——> 
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CHIP TRIMMER CAPACITORS we 
TZCO3 SERIES Fin 


“ws” DIMENSIONS: mm FOR PLASTIC TAPE CARRIER 


2 4 1.5+01D 


Conforming to ElIAJ standard 
oO6-6-60 6-6/0 -d of RC-1009B 
Packaging unit: 1000pcs/reel 
(180mm D.) 
4000pcs/reel 
(330mm D.) 


MOUNTING INFORMATION STANDARD SOLDERING CONDITIONS 


Standard Land Dimensions Reflow Solder 


Reflow Solder 


Gradual Cooling 


Pre-Heating (in air) Soldering (in air) 


Solder Resist 


e) 
Q 
iz 
© 
o 
a 
& 
2 


One minute min > 20 sec. max. 


SOLDERING CONDITIONS CAUTIONS IN HANDLING 

Soldering temperature and time 1. Do not allow excessive force to be applied to the trimmer 

Solder within the range indicated by the graph below. If soldering capacitor when mounting it on the P.C.B. 

is repeated, note that the allowed time is accumulated. 2. Polarity is noted in dimensional diagram (+ . . . Hot, 
—... Ground). 


. Do not clean with solvents. 

. Minimal downward pressure should be applied when tuning. 

. Non-metallic screwdriver tips may be necessary in some 
applications. These screwdrivers are available from Murata 
Electronics (Part Number ME502). 

6. Locking adhesives are not recommend. 


aw 


Reflow Solder 
6 x 4 Solder 


Temperature (°C) 


Time (sec) 


Soldering with Iron 
Use a soldering iron of less than 30W. Complete soldering 


< 
> 
2 
> 
w 
= 
m 
2) 
= 
S 
within 4 seconds at soldering tip temperature of 270°C. = 
2) 
=] 
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CHIP TRIMMER CAPACITORS 
TZCX3 SERIES 


xt 


DIMENSIONS 


This new low profile, ultra stable chip trimming capacitor is 
specifically designed to provide excellent heat resistant 
characteristics against conventional trimming capacitors. 
The TZCX3 is best suited for applications where stability 
and size are of the essence. 


FEATURES 

® Excellent stability — less than +1% setting drift for 
capacitance value. 

® Alumina stator provides superior heat resistance 
against severe reflow soldering processes. 

® Color coded. 

® Wide adjustment slot. 

™® Designed for auto-placement in surface mount 
applications. 


PART NUMBERING SYSTEM 


Tolerance: +0.1 


TZCX3 Zz 060 A 110 TOO 

| J eo 

CHIP TRIMMER TEMPERATURE CAPACITANCE = TERMINAL OTHER SPECIFICATIONS PACKAGING UNIT 

CAPACITOR CHARACTERISTIC TYPE 110: Standard T00: 180D.mm Taping (1000 pcs/reel) 

T01: 330D.mm Taping (4000 pcs/reel) 
Caution: Do not wash No code: Bulk (500 pcs/bag) 
SPECIFICATIONS 
Capacitance (pF) | Temperature Coefficient Q 
aie Min.(max.) | Max.(+70%,-0%) (ppm/*c) (1MHz, C max.) cemuiciel 

TZCX3Z030A110 1.5 3.0 | NPO + 200 500 min. Brown 
TZCX3Z060A110 6.0 | NPO + 300 500 min. Blue 
TZCX3R100A110 10.0 | N750 + 300 500 min. | — 
TZCX3P200A110 | N1200 + 500 300 min. | Red 


* Rated Voltage...50VDC  » Withstanding Voltage...110VDC + Insulation Resistance. . 


DIMENSIONS: PLASTIC TAPE CARRIER (Unit: mm) 


2.0401 “| 


10‘MOmin. — * Torque. . .15~100g-cm 


* Operating Temperature. . —25~+85°C 


1,75+0.1 
nm 
° 
# 
= 


POLARITY 0--6-@-©---O- ies 


Ne ses pane eee Se 2 


Caution: Do not wash. 
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CHIP TRIMMER CAPACITORS muPRata 
TZCX83 SERIES aa 


“~~ =STANDARD LAND DIMENSIONS (Unit: mm) STANDARD SOLDERING CONDITIONS (Reflow) 


Gradual Cooling 
in air 


Pre-Heating (in air) Soldering | 


Solder Resist 


Temperature (°C) 


\+——_ One minute min. | 30 sec. max.-<«— 


Soldering with Iron 


Use a soldering iron of less than 20W. Complete soldering 
within 4 seconds at soldering tip temperature of 260°C. 


Tolerance: + 0.1 


Note: Recommended solder cream thickness is 200~250um 


CAUTIONS IN HANDLING 


1. Do not apply excessive force to trimmer when mounting 5. Adhesives should not be used to mount the trimmer 
on PCB. to PCB. 
2. Locking adhesives are not recommended to lock rotor of 6. Silicone oil is used internal to the trimmer capacitor. 
trimmer in place. As this unit is not sealed, the oil may become evident 
on the outside. This will not influence the characteristics 
3. Do not clean by water or solvents. or the soldering of the trimmer capacitor. 


“= 4. Downward force applied during adjustment should not 
exceed 100g.f. 
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> 
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> 
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CHIP TRIMMER CAPACITORS 
TZCX3 SERIES 


TEMPERATURE COEFFICIENT CHARACTERISTICS 


TZCX3Z030A110 NPO+200ppm/°C 


TZCX3Z060A110 NPO+300ppm/°C 


AC/C(%) 
+8 


+ +6 


L+4 


+ +2 


= 0 aa Temp(’C) 
5 =10-0 a | 45. 65 85 


TZCX3R100A110 N750+300ppm/°C 


AC/C(%) 
T +8 
+ +6 


T Cc 
5 emp(°C) 


al 
=12 


AC/C(%) 
+8 
+6 
+4 


+2 — 
) 


—12 


TZCX3P200A110 N1200+500ppm/°C 


TZCX3Z030A110 
1000 
= 
E t 
if (Tay 
IF MS 
o 
fe! 100 E = 
E © 
j g 
ie] 
Oo 
10 
1 1 1 1 1 
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= 
ie} fr q 8 
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r © 
Le 4 2. 
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Q AND CAPACITANCE VS. FREQUENCY CHARACTERISTICS 


Characteristics are measured at the maximum rated capacitance value using an RF impedance analyzer. 


TZCX3Z060A110 
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CHIP TRIMMER CAPACITORS ae oe 
TZVO2 SERIES pcaF ln 


& The latest generation of chip trimming capacitors uses 
_ Murata Electronic’s technology advancements in monolithic 
construction to obtain an ultra stable, ultra small package 
Qa, with a maximum height of only 1.45mm. The TZVO2 is best 
Ay suited for applications where package size and high 
@ reliability are the foremost concerns. 
FEATURES 
@ Smallest size available — just 2.3mm x 3.2mm x 
BG 1.45mm. 
@ Designed for auto-placement in surface mount 
applications. 
@ Superior heat resistant characteristics against reflow 
soldering temperatures. 
| ly ® Rugged construction provides minimized capacitance 
Us V/s drift after adjusting. 
DIMENSIONS 
3.2+0.2 4 
0.4*3 5 0.5 + 0.05 0.579, 
; a ES +e B 
| =s ied Marking 
(available for ZO60 
type only) ? 
Unit: mm 
Tolerance: +0.1 
— 
PART NUMBERING SYSTEM 
TZVO02 Zz 060 A 110 TOO 
CHIP TRIMMER TEMPERATURE CAPACITANCE TERMINAL OTHER SPECIFICATIONS PACKAGING UNIT 
CAPACITOR CHARACTERISTIC TYPE 110: Standard T00: 180D.mm Taping (2000 pcs/reel) 
T01: 330D.mm Taping (8000 pcs/reel) 
Caution: Do not wash. No code: Bulk (500 pcs/plastic bag) 
SPECIFICATIONS 
Capacitance (pF) Temperature Coefficient Q 
Part Number Min. (+0%) Max. ("722%) (ppm/°C) (1MHz, ¢ max) Stator Color 
TZV02Z030A110 1.4 3.0 NPO + 500 300 min. White 
TZV02Z060A110 29 6.0 NPO + 500 500 min. Light Green 
TZV02Z100A110 3.0 10.0 NPO + 500 500 min. | Light Green 
TZVO2R200A110 4.5 20.0 N750 + 500 500 min. | Brown 
* Rated Voltage...25VDC » Withstanding Voltage...55VDC + Insulation Resistance. ..10'MQmin. »* Driving Torque. . .15~100g-cm 
¢ Operating Temperature Range. . —25~+85°C 
DIMENSIONS OF PLASTIC TAPE 
< 
oa 
2 
15491 49 20 1.9+0.2 > 
\e oe a5 Ir i) 
Bs al wit aT i 
f \ C-— OTe a = 9 
So : if | ze =| oO +H 
+H { | 19 U 
a] tito tite \*s > 
ed oo mf. Q 
A« | @ a 
2.7+0.2 : 
i Unit: mm a 
¢ Packing unit: 2000pcs/reel (©180mm) 
8000pcs/reel (©330mm) 
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CHIP TRIMMER CAPACITORS 
TZVO2 SERIES 


STANDARD LAND PATTERN STANDARD SOLDERING CONDITIONS 


¢ Reflow solder 


Pre-Heating(in air) Soldering | Gradual Cooling 
(in air) 
230 

2.4+0.1 — 
© 200 
2 
> 
© 
oO 
Q 
—€ 
to) 
= 


- 60~120 sec. | go sec. matt 


(Solder melting zone) 


¢ Soldering with iron 
(1) Tip temperature: 270°C max. 


Unit: mm (2) Soldering time: 4 sec. max. 
CAUTIONS IN HANDLING 
1. Do not clean by water or solvents. 5. When adjusting, a downward force of 300gf should 
2. Do not exceed 500of of force when mounting on PCB. nt Oe APSEn Ee 
3. Polarity is indicated in the dimensional diagram @ Locking auhesves ate nut teparinenaed. 


(+...Hot, —...Ground). 


7. Apply flux to terminal area only. 
4. Do not flow solder. 


8. Do not store or use in a corrosive gaseous environment. 
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CHIP TRIMMER CAPACITORS 
TZVO02 SERIES 


TEMPERATURE COEFFICIENT CHARACTERISTICS 
TZV02Z030A110 NPO+500ppm/°C TZV02Z060A110 NPO+500ppm/°C 
f eel | 


+46 


+44 


+2 a 


-2+ Temp(°C) 


-10 


=i) 
121 
TZV02Z100A110 NPO+500ppm/°C TZV02R200A110 N750+500ppm/°C 


C/C(%) \C/C(%) 
- 8 


+8 + 


27 Temp(°C) 


Q AND CAPACITANCE VS. FREQUENCY CHARACTERISTICS 


Characteristics are measured at the maximum rated capacitance value position using an RF impedance analyzer. 


TZV02Z030A110 TZV02Z060A110 
1000 - 100 1000 100 
E : ; i : 
B | t t 
= = c ‘oa | pe 
g 4 a aa ‘a 
® 
= tig © 100 — = = 10". 2 
iG me 4 § sa eee —_ 
im a oO i q it 
C + 2 F 1 3 
L of © b 4 2 
ad 5 
10 1 10 44 
1 4 1 1 1 4 1 x. 1 
100 500 1000 1500 2000 100 500 1000 1500 2000 
Frequency(MHz) Frequency(MHz) 
TZV02Z100A110 TZV02R200A110 
1000 £ = 100 1000 = = = 100 ee 
E 4 F =| P 
i ae ae | C oT al BS) 
L a c b + it Pa 
sess Sy iS w 
100 /_--——-==#= 10 @ 100E 10 a 
@ E : 2 = E ; e i 
E 8 B £ oO 
B | 3 [ J 6 > 
C 8 L A 8 a) 
i 7 © @ > 
oO 1 Oo ro) 
10 1 10 = 
ie) 
=) 
1 1 1 L 4 1 1 1 
1 200 400 600 800 1000 1 200 400 600 800 1000 
Frequency(MHz) Frequency(MHz) 
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TRIMMING CAPACITORS 
DV11 SERIES 


SPECIFICATIONS 


Working Voltages: 350 VDC for — 55°C to +85°C 
200 VDC for + 85°C to + 125°C 
Except N650 and N1500 units; 
200 VDC for —55°C to + 85°C 
100 VDC for +85°C to + 125°C 


500 VDC 


500 min. @ 1 MHz 


Test Voltages 
“Q” Factor 


The DV11 Series of ceramic trimmer capacitors is the basic 
“standard” of the industry. It is extremely rugged and 
provides exceptional performance into the UHF frequency 
range. It is particularly applicable where space is not an 
important problem and where tuning ease is of utmost 
importance. 


FEATURES 

@ Wide selection of capacitance ranges to 60 pF max. 
@ Exceptionally linear TC 

@ Low cost 

®@ Excellent resistance to shock and vibration 


Part Temp. 
Number Capacitance Range Coeff. 
(pF) (ppm/°C) 
2.0 to 8.0 NPO 
xOvii— 1B | 25to1t.o | N30 
xOvii— 8A | 5.5to180 | NPO 


* DV11 — 25B 


7.0 to 25.0 N300 


104 megohms min. 


* DV11 — 35D 


9.010350 | NSO 


1 to 6 in.-oz. 


Insulation Resistance 
Tuning Torque 


DIMENSIONS: in. (mm) 


15.0 to 60.0 N1500 


* DV11 — 60Q 


*PS LEAD * PR LEAD 
Mounting 
, Rotor Terminal Silver 150 (Tvo. 
1/8 Dia. Max. Silver Indicator Holes Electrode (3.8) (typ) 
(3.2) Electrode .047 Dia. - 
(Typ.) s Weg) =f 4 
es ‘ -o-+ 1.145 
a” a a pen 
i (76) 46 Di 
hae, il on PY Go ’ oe 
116 Max. (Typ.) Mounting 
v (1.6) 100 + .015 .300 Holes 
es a (2.5 + 0.4) (7.6) 2 1/8 
.032 Wide x 275 (Typ.) Rotor Term. 1 & 3 ie2) 
.030 Dp. Slot (Typ.) 7 0) . Stator Term. 2 
(0.8) : 
.093 
A LEAD (2.4) 
—+ 
-125 Min. 
P LEAD 093 046 Dia. T f g.2) a 
109 Dia (2.4) 12 : Terminal 
Rotor (2.8) : 533 (1.2) Silver Electrode Indicator 
Heidel 012 Thick | Mounting (13.5) £ 
(0.3) 7 ’ 
-156 .125 Min. i ‘ (9.5) 
- =<? ° ~ (4.0) Pr 
363 | | iS) 585 
(9.2) (14.8) { «.012 Thick 
cae: a 046 Dia. 200 153 (0.3) 
‘42 (1) _y_ (4.0) ie 
ao Lead Configuration ill Lt 
: 046 
(1.2) 
ORDERING INFORMATION 
DV11 PS 18 A 
] ] 
Type Mounting Max. TC 
Style Cap Code 


CAUTION: Do not wash. 


124 


x Contact local sales office for specific standard values. 


TRIMMER PRODUCTS 


GENERAL TEST PROCEDURES 


CAPACITANCE: 

When measured at room temperature 
(25 + 5°C) and a frequency of 0.1 to 1 
MHz, the minimum capacitance shall 
not be greater than the specified min. 
and the maximum capacitance shall 
not be less than the specified max. 


“Q” FACTOR: 

When measured at room temperature 
using a Boonton Electronic’s Type 75A 
bridge or equivalent at 1 MHz, the 
trimmer capacitor shall have a “Q” 
value not less than specified when the 
trimmer is set at 75% of rated max. 
capacity (Note: Air dielectric trimmers 
are usually measured at 100 MHz 
using a Boonton Radio type 190; Sap- 
phire dielectric trimmers are read at 
250 MHz also using the BR 190 ora 
coaxial line system) 


INSULATION RESISTANCE: 
Measured at room temperature through 
a one megohm source resistance, at 
approximate max. cap. setting shall 
equal or exceed rated value (Note: 
Failures measured over 50% Relative 
Humidity are not counted). 


DIELECTRIC STRENGTH: 

The capacitor, set at approximate max. 
capacity shall withstand rated With- 
standing Volts for 5 seconds. 


TORQUE: 

Room temperature torque required to 
start and maintain rotation shall be 
within specified range. 


TEMPERATURE COEFFICIENT: 

The TC shall be measured with the 
capacitor set at approximately 75% 
rated max. capacity, then remeasured 
at —55, —10, +25, +85, and/or 
+125, and finally, at + 25°C as 
required. The Temperature Coefficient 
shall remain within specified limits. 


(Cx - Co), (108) 
Co (Tx - To) 


TC = °C 


CAPACITANCE DRIFT: 

Drift is the greatest change between 
any two readings at 25°C after the 
normal excursions taken for TC mea- 
surements. 


ACCELERATED LIFE TEST: 

The capacitor shall be set for approx- 
imately 75% of rated max. capacity 
and tested for specified time at twice 
rated working volts. After return to 
stabilized room temperature, the 
capacitor shall remain within specified 
Q, Insulation Resistance and other 
limits specified. 


TEMPERATURE CYCLING: 
The capacitor shall be set for 75% of 
rated max. capacity and then be sub- 
jected to five each of the following 
cycles. 

1. —55°C (30 minutes) 

2. +25°C (15 minutes) 

3. +85 (or +125) °C (30 minutes) 

4. +25°C (15 minutes) 
The rate of cooling or heating shall not 
be less than 3°C per minute. The 
temperature cycles shall be followed by 
96 hour exposure to 95% RH at spec- 
ified temperature. The capacitor shall 
then be removed and held at 25°C and 
50% max. RH Q, Insulation Resis- 
tance, and capacity change shall 
remain within specified limits. 


RELATIVE HUMIDITY: 

Capacitors shall be set for 75% of 
rated max. capacity and subjected to 
specified time of 96% Relative Humid- 
ity (RH) at specified atmospheric 
temperature. (Note: standard time is 96 
hours and standard temperature is 

+ 40°C) The capacitor shall then be 
removed from the humidity chamber 
and held at + 25°C for the specified 
time with a maximum humidity of 50%. 
After the test sequence, the capacitor 
shall be tested for Q, |.R. & capacity 
change which are all required to 
remain within specified limits. 


TUNING LINEARITY: 

Test capacitors are rigidly mounted in 
the normal manner and turned through 
a standard number of degrees with 
capacity measured after each turning 
procedure. Plotted points shall not 
deviate from an average straight line 
by more than the allowable percen- 
tage. (i.e., theoretical line point 
capacity x 100) 


NOTES: 

Special Measurements and testing. 

1) Support data and test methods are 
available on request. Please contact 
the appropriate product engineering 
group. 

2) Special tests and test methods can 
be arranged by contacting your 
local sales office or the appropriate 
product manager. 
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GLOSSARY 


OF SPECIALIZED TERMS 


1. DIELECTRIC: 

Sometimes called “Insulator”, a 
dielectric is a material whose internal 
charges are bound and can therefore 
only move over atomic dimensions. It 
separates the conductive capacitor 
plates and is important in determining 
temperature characteristics, voltage 
rating, capacity/volume and other 
characteristics of a capacitor. 


2. DISSIPATION FACTOR (DF): 

The dissipation factor of an insulating 
material is defined as the ratio of 
energy dissipated to energy stored in 
the dielectric. The DF is frequency 
sensitive and must be specified at a 
given frequency. 


3. QUALITY FACTOR (‘‘Q”): 

The Q factor is the ratio of energy 
stored to energy dissipated and is 
therefore often taken as the inverse of 
the DF at low frequency. Sometimes 
called “Figure of Merit,” Q factors must 
be specified at a given frequency. 


4. WORKING (OR RATED) 

VOLTAGE: 
Nominal continuous voltage which may 
be applied to a component with no 
derating of any kind. 


5. DIELECTRIC WITHSTANDING 
(“BREAKDOWN”) VOLTAGE: 

The peak voltage which the compo- 

nent is designed to withstand without 

damage for short periods of time. This 

value must be specified in terms of 

frequency, waveform, and time. 


6. INSULATION RESISTANCE 
(MEGOHMS): 

|.R. is the terminal to terminal DC 

resistance of a capacitor, and must be 

specified in terms of voltage, tem- 

perature, and relative humidity. 
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7. TEMPERATURE COEFFICIENT 
(“TC”): 
“TC” is the decimal change in capacity 
per degree change in environmental 
temperature. Some dielectrics are 
very lossy and generate internal heat 
and for that reason this test is con- 
ventionally conducted under “no load” 
conditions. The standard definition for 
“TC” in parts per million per degree 
centigrade is... 


(Cx - Co), (108) 
Co (Tx - To) 


Where “Tx” is the test temperature, 
“To” is the reference temperature - 
usually 25°C. “Co” is the capacity 
measured at the reference temperature 
and “Cx” is the capacity measured at 
the test temperature. 


TC = 


°C 


8. DRIFT: 

The extent in pF or % to which 
capacitor changes value as a result of 
temperature exposure. Sometimes 
called “Retrace”, this measurement is 
usually made under nominal (i.e. room) 
conditions and is accomplished both 
before and after the conclusion of 
temperature excursion. (Note: “Drift” 
may occasionally be used in the test 
context of the simple passage of time). 


9. TERMINATION: 

This term refers to the material and/ 
or geometry of the terminals of the 
capacitor. 


10. RF POWER: 

Typically measured in KVA (apparent 
power) for signals with frequencies 
greater than 1 MHz. RF Power is 
limited by the maximum rated voltage 
or the maximum power the capacitor is 
able to dissipate. 


11. TRIMMER CAPACITOR: 

This variable type of capacitor is 
designed to permit precision adjust- 
ment of capacitance value. These 
trimming capacitors are intended for 
factory or maintenance adjustments 
only. 


12. RANGE: 

Trimmer capacitor range is specified in 
terms of “Min.” and “Max.” This specifi- 
cation indicates the guaranteed 
capacitance values between which the 
device is intended to be adjustable. 


13. TUNING TORQUE: 

Specified in terms of inch-ounces or 
gram-centimeters. Torque is inten- 
tionally introduced to trimmer capacitor 
design to prevent unintended tuning 
due to shock, vibration or other 
environmental factors. This require- 
ment is specified in terms of “Min.” 

and “Max.” 


14. RESOLUTION: 

Specified in terms of “pF per turn”. 
This specification indicates the 
accuracy with which the trimmer can 
be set to a particular value. 


15. LINEARITY: 

This term defines the specification for 
change in capacity per turns or 
degrees of rotation. 


16. REVERSALS: 

This term refers to a change of “sign” 
of the capacity vs. turns characteristic 
slope. 


TUNING TOOLS esitahal 


LE 
LO 


4 


| 


Part Number 
*ME501 0.375 


3.2) 
A general purpose tuning ; _| 0.125 64) 60°» 
tool for all Murata Erie trim- ea | g 
setliehers chy ee 2 Ss 
element is metal. (05) 0.25 


3.875 
(98.4) 


) Le 5.66 
(143.75) 


Part Number 
*ME502 

4.88 + 197 \ 
A high accuracy tuning tool —— VE 50) =e 
featuring a completely pas- 087 = ,008| (20.0 = 2.0) +-—tsyo= 50) — 
sive, long life ceramic tuning sas 
element that has no inciden- = 472 + .039 O 
tal effect on the device Mee = 1 

. L. .016 + .003 

under adjustment. (0.41 = 0.07) | 


* Available as standard through Authorized Murata Electronics Distributors. 
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DESIGN ENGINEERING KITS 


CAPACITORS— 


CHIP MONOLITHIC 


® Miniature size 


® Wide capacitance, TC, voltage and tolerance range 


® Industry standard sizes 


@ 8mm and 12mm tape and reel for auto-placements 


®@ Barrier layer termination systems for wave, reflow or vapor phase solder 
@ Largest production volume and capacity in the industry 


* KIT-GRM36 
Part No. 


GRM36COGORS5C50AB 
GRM36COG010C50AB 
GRM36COG020C50AB 
GRM36COG030C50AB 
GRM36COG040C50AB 


GRM36COG050C50AB 
GRM36COG060D50AB 
GRM36COG070D50AB 
GRM36COG080D50AB 
GRM36COG090D50AB 


GRM36COG100D50AB 
GRM36COG120J50AB 
GRM36COG150J50AB 
GRM36COG180J50AB 
GRM36COG220J50AB 


GRM36COG270J50AB 
GRM36COG330J50AB 
GRM36COG390J50AB 
GRM36COG470J50AB 
GRM36COG560J50AB 


GRM36COG680J50AB 
GRM36COG820J50AB 
GRM36COG101J50AB 
GRM36COG121J50AB 
GRM36COG151J50AB 


GRM36X7R221K50AB 
GRM36X7R271K50AB 
GRM36X7R331K50AB 
GRM36X7R391K50AB 
GRM36X7R471K50AB 


GRM36X7R561K50AB 
GRM36X7R681K50AB 
GRM36X7R821K50AB 
GRM36X7R102K50AB 
GRM36X7R122K50AB 


GRM36X7R152K50AB 
GRM36X7R182K50AB 
GRM36X7R222K50AB 
GRM36X7R272K50AB 
GRM36X7R332K50AB 


GRM36X7R392K50AB 
GRM36X7R472K25AB 
GRM36X7R562K25AB 
GRM36X7R682K25AB 
GRM36X7R822K16AB 


GRM36Y5V102Z50AB 
GRM36Y5V222Z50AB 
GRM36Y5V332Z50AB 
GRM36Y5V472Z50AB 
GRM36Y5V103Z50AB 


GRM36Y5V153Z25AB 
GRM36Y5V223Z25AB 
GRM36Y5V333Z16AB 


220 pF 


1000 pF 


aagania oon 


+10% 
+10 
+10 
+10 
+10 
+10 
+10 
+10 
+10 
+10 


+10 
+10 
+10 
+10 
+10 


+10 
+10 
+10 
+10 
+10 


+80, —-20% 
+80, -20 
+80, —20 
+80, —-20 
+80, —20 


+80, -20 


+80, -20 
+80, —20 


* STANDARD DISTRIBUTOR ITEMS 
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* KIT-GRM39 
Part No. Cap. Tol. 
COG 100V, 50 each value 

GRM39COG010B100AB 1 pF + .1 pF 
GRM39COG1R5B100AB 1.5 +41 
GRM39COG2R2B100AB 2.2 fat 
GRM39COG3R3B100AB 3:3 + 41 
GRM39COG4R7B100AB 4.7 + 4 
GRM39COG6R8C100AB 6.8 + 25 
GRM39COG100D100AB 10 + 5 
GRM39COG150J100AB 15 +5 % 
GRM39COG220J100AB 22 +5 
GRM39C0G330J100AB 33 +5 
GRM39COG470J100AB 47 +5 
GRM39COG680J100AB +5 
GRM39COG101J100AB +5 


GRM39COG010B050AB 1 pF + .1 pF 
GRM39COG1R5B050AB 1.5 + 4 
GRM39COG2R2B050AB 2.2 +4 
GRM39COG3R3B050AB 3.3 + 4 
GRM39COG4R7B050AB 4.7 + 4 
GRM39COG6R8C050AB 6.8 + .25 
GRM39COG100D050AB 10 + 5 
GRM39COG150J050AB 15 +5 % 
GRM39COG220J050AB 22 +5 
GRM39COG330J050AB 33 +5 
GRM39COG470J050AB 47 +5 
GRM39COG680J050AB 68 +5 
GRM39COG101J050AB 100 +5 
GRM39COG151J050AB 150 +5 
GRM39COG221J050AB 220 +5 
GRM39X7R221K050AB 220pF +10% 
GRM39X7R331K050AB 330 +10 
GRM39X7R471K050AB 470 +10 
GRM39X7R681K050AB 680 +10 
GRM39X7R102K050AB 1000 +10 
GRM39X7R152K050AB 1500 +10 
GRM39X7R222K050AB 2200 +10 
GRM39X7R332K050AB 3300 +10 
GRM39X7R472K050AB 4700 +10 
GRM39X7R682K050AB 6800 +10 
GRM39X7R103K050AB 01 nF +10 
X7R 25V, 50 each value 
GRM39X7R472K025AB 4700pF +10% 
GRM39X7R682K025AB os +10 
GRM39X7R103K025AB +10 
X7R 16V, 50 each value 
GRM39X7R153K016AB .015uF +10% 
GRM39X7R223K016AB 022 +10 
GRM39X7R333K016AB .033 +10 
Y5V 50V, 50 each value 
GRM39Y5V152Z050AB 1500pF +80, —20% 
GRM39Y5V222Z050AB 2200 +80, —20 
GRM39Y5V332Z050AB 3300 +80, -20 
GRM39Y5V472Z050AB 4700 +80, —20 
GRM39Y5V682Z050AB 6800 +80, —20 
GRM39Y5V103Z050AB 01 pF +80, —20% 
GRM39Y5V153Z050AB 015 +80, —20 
GRM39Y5V223Z050AB .022 +80, —20 
Y5V 25V, 50 each value 
GRM39Y5V152Z025AB 1500pF +80, —20% 
GRM39Y5V222Z025AB 2200 +80, —20 
GRM39Y5V332Z025AB 3300 +80, -20 
GRM39Y5V472Z025AB 4700 +80, —20 
GRM39Y5V682Z025AB 6800 +80, -20 
GRM39Y5V103Z025AB 01 pF +80, -20 
GRM39Y5V153Z025AB 015 +80, —20 
GRM39Y5V223Z025AB 022 +80, —20 
GRM39Y5V333Z025AB .033 +80, -20 
GRM39Y5V473Z025AB .047 +80, —20 
Y5V 16V, 50 each value i 
GRM39Y5V333Z016AB 033 nF +80, —20% 
GRM39Y5V473Z016AB .047 +80, -20 
GRM39Y5V683Z016AB .068 +80, —20 
GRM39Y5V104Z016AB i +80, —20 


CAPACITORS— 


DESIGN ENGINEERING KITS 


“ CHIP MONOLITHIC (continued) 


—_ 


* KIT-GRM40 


GRM40X7R391K050AB 
GRM40X7R471K050AB 
GRM40X7R561K050AB 
GRM40X7R681K050AB 
GRM40X7R821K050AB 


GRM40X7R102K050AB 
GRM40X7R122K050AB 
GRM40X7R152K050AB 
GRM40X7R182K050AB 
GRM40X7R222K050AB 


GRM40X7R272K050AB 
GRM40X7R332K050AB 
GRM40X7R392K050AB 
GRM40X7R472K050AB 
GRM40X7R562K050AB 


GRM40X7R682K050AB 
GRM40X7R822K050AB 


GRM40X7R103K050AB 
GRM40X7R123K050AB 
GRM40X7R153K050AB 
GRM40X7R183K050AB 
GRM40X7R223K050AB 


GRM40Z5U103M050AB 
GRM40Z5U123M050AB 
GRM40Z5U183M050AB 
GRM40Z5U223M050AB 
GRM40Z5U333M050AB 


GRM40Z5U473M050AB 


Part No. Cap. Tol. 
COG 50V, 50 each value 
GRM40COG010C050AB 1pF + .25pF 
GRM40COG020C050AB 2 + .25 
GRM40COG030C050AB 3 + .25 
GRM40COG040C050AB 4 + .25 
GRM40COG050D050AB 5 + 5 
GRM40COGO060D050AB 6 + 5 
GRM40COG070D050AB 7 + 5 
GRM40COG080D050AB 8 + 5 
GRM40COG090D050AB 9 + 5 
GRM40COG100D050AB 10 + 5 
GRM40COG120J050AB 12 +5 % 
GRM40COG150J050AB 15 +5 
GRM40COG180J050AB 18 +5 
GRM40COG220J050AB 22 +5 
GRM40COG330J050AB 33 +5 
GRM40COG390J050AB 39 +5 
GRM40COG470J050AB 47 +5 
GRM40COG560J050AB 56 +5 
GRM40COG680J050AB 68 +5 
GRM40COG820J050AB 82 +5 
GRM40COG101J050AB 100 +5 
GRM40COG121J050AB 120 +5 
GRM40COG151J050AB 150 +5 
GRM40COG181J050AB 180 +5 
GRM40COG221J050AB 220 +5 
GRM40C0G271J050AB 270 +5 
GRM40C0G331J050AB +5 
GRM40C0G391J050AB 
GRM40C0G471J050AB 


Y5V, 25V, 100 each value 


* STANDARD DISTRIBUTOR ITEMS 


+80, —20% 


GRM42-6Z5U473M050AB 
GRM42-6Z5U563M050AB 
GRM42-6Z5U683M050AB 
GRM42-6Z5U823M050AB 
GRM42-6Z5U104M050AB 


* KIT-GRM42-6 

Part No. Cap. Tol. 
GRM42-6COG100D050AB 10pF + .5pF 
GRM42-6COG120J050AB 12 +5 % 
GRM42-6COG150J050AB 15 +5 
GRM42-6COG180J050AB 18 +5 
GRM42-6COG220J050AB 22 +5 
GRM42-6COG330J050AB 33 +5 
GRM42-6COG390J050AB 39 #5 
GRM42-6COG470J050AB 47 +5 
GRM42-6COG560J050AB 56 +5 
GRM42-6COG680J050AB 68 +5 
GRM42-6COG820J050AB 82 £5 
GRM42-6C0G101J050AB 100 +5 
GRM42-6C0G121J050AB 120 £5 
GRM42-6C0G151J050AB 150 +5 
GRM42-6C0OG181J050AB 180 +5 
GRM42-6COG221J050AB 220 £5 
GRM42-6COG271J050AB 270 5 
GRM42-6COG331J050AB 330 +5 
GRM42-6C0G391J050AB 390 +5 
GRM42-6COG471J050AB 470 £5 
GRM42-6COG561J050AB 560 £5 
GRM42-6COG681J050AB 680 +5 
GRM42-6COG821J050AB 820 +5 
GRM42-6COG102J050AB 1000 +5 
GRM42-6X7R331K050AB 330pF + 10% 
GRM42-6X7R391K050AB 390 +10 
GRM42-6X7R471K050AB 470 +10 
GRM42-6X7R561K050AB 560 +10 
GRM42-6X7R681K050AB 680 +10 
GRM42-6X7R821K050AB 820 +10 
GRM42-6X7R102K050AB 1000 +10 
GRM42-6X7R122K050AB 1200 +10 
GRM42-6X7R152K050AB 1500 +10 
GRM42-6X7R182K050AB 1800 +10 
GRM42-6X7R222K050AB 2200 +10 
GRM42-6X7R272K050AB 2700 +10 
GRM42-6X7R332K050AB 3300 +10 
GRM42-6X7R392K050AB 3900 +10 
GRM42-6X7R472K050AB 4700 +10 
GRM42-6X7R562K050AB 5600 +10 
GRM42-6X7R682K050AB 6800 +10 
GRM42-6X7R822K050AB 8200 +10 
GRM42-6X7R103K050AB 01 yF +10 
GRM42-6X7R123K050AB 012 +10 
GRM42-6X7R153K050AB 015 +10 
GRM42-6X7R183K050AB .018 +10 
GRM42-6X7R223K050AB .022 +10 
GRM42-6X7R273K050AB .027 +10 
GRM42-6X7R333K050AB .033 +10 
GRM42-6X7R393K050AB .039 +10 
GRM42-6X7R473K050AB .047 +10 
GRM42-6X7R563K050AB .056 +10 
GRM42-6X7R683K050AB .068 +10 
GRM42-6X7R823K050AB .082 +10 
GRM42-6X7R104K050AB ra! +10 


+ 20% 
+20 
+20 
+20 
+20 
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DESIGN ENGINEERING KITS 


CAPACITORS— 
CHIP MONOLITHIC (continued) 


* KIT-GRM40-TC 
Temperature compensating 
Values below in each of these T.C.’s: P2H, R2H, S2H, T2H, U2J 


Part No. Cap. Tol. 
50V, 50 each value 
GRM40 010B050AB 1 pF te Apr 
GRM40 1R5B050AB 1.5 fs al 
GRM40 2R2B050AB 2.2 = aa | 
GRM40 3R3B050AB 3.3 ft A 
GRM40 4R7B050AB 4.7 £ 1 
GRM40 6R8CO50AB 6.8 +: 125 
GRM40 100D050AB 10 +: 45 
GRM40 150J050AB 15 +5 % 
GRM40 220J050AB 22 +5 
GRM40 330J050AB 33 +5 
GRM40 470J050AB 47 £5 
GRM40 680J050AB 68 £5 
GRM40 101J050AB 100 +5 
GRM40(110101151J050AB 150 +5 
GRM40) 1221J050AB 220 £5 
GRM401110331J050AB 330 +5 
GRM40(1-11471J050AB 470 +5 
GRM40) 681J050AB 680 +5 
GRM4011111102J050AB 1000* £5 
GRM40) 152J050AB 1500* +5 
*T2H and U2J only 


* KIT-GRM42-6-TC 
Temperature compensating 
Values below in each of these T.C.'s: P2H, R2H, S2H, T2H, U2J 


Part No. Cap. Tol. 
50V, 50 each value 
GRM42-6 010B050AB 1 pF £1 pr 
GRM42-6 1R5B050AB 13 = st 
GRM42-6 2R2B050AB 2.2 PL 
GRM42-6 3R3B050AB 3.3 ae at 
GRM42-61101_14R7B050AB 4.7 tl 
GRM42-6,._16R8C050AB 6.8 + 325 
GRM42-6 100D050AB 10 £, 5 
GRM42-6 150J050AB 15 £5 
GRM42-6) 220J050AB 22 £5 
GRM42-6! 330J050AB 33 +5 
GRM42-6! 470J050AB 47 +5 
GRM42-6 680J050AB 68 +5 
GRM42-6 101J050AB 100 +5 
GRM42-6 151J050AB 150 £5 
GRM42-61011221J050AB 220 £5 
GRM42-6.1101331J050AB 330 +5 
GRM42-6 471J050AB 470 £5 
GRM42-6 681J050AB 680 £5 
GRM42-6_1.1_1102J050AB 1000* +5 
GRM42-6 152J050AB 1500* 5 
*T2H and U2J only 


* STANDARD DISTRIBUTOR ITEMS 
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CAPACITORS— 
CHIP, MONOLITHIC, 
ELECTROLYTICS REPLACEMENTS 


*KIT-GRM-TA 
Tantalum Alternative 


GRM39Y5V333Z016AB 
GRM39Y5V473Z016AB 
GRM39Y5V683Z016AB 
GRM39Y5V104Z016AB 
GRM40Y5V333Z016AB 


GRM40Y5V473Z016AB 
GRM40Y5V683Z016AB 
GRM40Y5V104Z016AB 
GRM40Y5V154Z016AB 
GRM40Y5V224Z016AB 


GRM40Y5V334Z016AB 
GRM40Y5V474Z016AB 
GRM42-6Y5V154Z016AB 
GRM42-6Y5V224Z016AB 
GRM42-6Y5V334Z016AB 


GRM42-6Y5V474Z016AB 
GRM42-6Y5V684Z016AB 
GRM42-6Y5V105Z016AB 
GRM42-6Y5V155Z016AB 
*GRM42-2Y5V684Z016AB 


*GRM42-2Y5V105Z016AB 
*GRM42-2Y5V155Z016AB 


Part No. Cap. Tol. 
X7R 16V, 25 each value, *10 each value 
GRM39X7R153K016AB .015yuF +10% 
GRM39X7R223K016AB .022 +10 
GRM39X7R333K016AB .033 +10 
GRM40X7R153K016AB .015 +10 
GRM40X7R223K016AB .022 +10 
GRM40X7R333K016AB .033 +10 
GRM40X7R473K016AB .047 +10 
GRM40X7R683K016AB .068 +10 
GRM40X7R104K016AB sl +10 
GRM40X7R154K016AB 15 +10 
GRM42-6X7R104K016AB 3] +10 
GRM42-6X7R154K016AB “a5 +10 
GRM42-6X7R224K016AB .22 +10 
GRM42-6X7R334K016AB 33 +10 
*GRM42-2X7R154K016AB a5: +10 
*GRM42-2X7R224K016AB .22 +10 
*GRM42-2X7R334K016AB .33 +10 
*“GRM42-2X7R474K016AB 47 +10 
*GRM43-2X7R474K016AB ; 


+80, —20% 
+80, -20 
+80, -20 
+80, -20 
+80, —20 


+80, -20 
+80, —20 
+80, -20 
+80, -20 
+80, -20 


+80, -20 
+80, -20 
+80, -20 
+80, -20 
+80, -20 
-80, —20 
+80, -20 
+80, -20 
+80, —20 
+80, -20 


+80, —20 
+80, -20 


DESIGN ENGINEERING KITS 


CAPACITORS— 


RADIAL LEADED, MONOLITHIC 


@ Wide capacitance, T.C., voltage and tolerance range 


@ Industry standard sizes 


@ Tape and Reel available for auto insertion 
@ Various lead spacing available 


@ Marking standard or to customer specification 


*KIT-RPE 
Part No. Cap Tol. 
COG 100V, 50 each value 
RPE110COG1ROC100V 1pF + .25pF 
RPE110COG2R2C100V 22 = 
RPE110COG4R7C100V 4.7 = 25 
RPE110COG8R2D100V 8.2 + 25 
RPE110COG100D100V 10 +5% 
RPE110COG180J100V 18 +5 
RPE110COG220J100V 22 +5 
RPE110COG330J100V 33 +5 
RPE110COG470J100V 47 +5 
RPE110COG680J100V 68 £5) 
RPE110COG820J100V 82 +5 
RPE122COG101J100V 100 +5 
RPE122COG221J100V 220 +5 
RPE122COG331J100V 330 +5 
RPE122COG471J100V 470 +5 
RPE122COG821J100V 820 +5 
X7R 100V, 50 each value 
RPE122X7R102K100V 1,000pF +10% 
RPE122X7R222K100V 2,200 +10 
RPE122X7R472K100V 4,700 +10 
RPE122X7R103K100V 10,000 +10 
RPE122X7R223K100V 22,000 +10 
RPE122X7R333K100V 33,000 +10 
RPE122X7R473K100V 47,000 +10 
RPE122X7R104K100V 100,000 _+10 
-Z5U50V,50each value —s_— 
RPE122Z5U224M050V 220,000pF +20% 
RPE122Z5U334M050V 330,000 +20 
RPE123Z5U474M050V 470,000 +20 
RPE123Z5U105M050V 1,000,000 +20 
* KIT-RPE-TR* 
Part No. Cap. Tol. 
| COG 100V, 50 each value 
RPE122COG1R0C100V 1pF + .25pF 
RPE122COG2R2C100V 22 # :25 
RPE122COG4R7C100V 4.7 + .25 
RPE122COG8R2D100V 8.2 + .25 
RPE122COG100D100V 10 +5% 
RPE122COG180J100V 18 +5 
RPE122COG220J100V 22 +5 
RPE122COG330J100V 33 +5 
RPE122COG470J100V 47 +5 
RPE122COG680J100V 68 +5 
RPE122COG820J100V 82 +5 
RPE122COG101J100V 100 +5 
RPE122COG221J100V 220 +5 
RPE122COG331J100V 330 +5 
RPE122COG471J100V 470 +5 
RPE122COG821J100V 820 +5 
X7R 100V, 50 each value 
RPE122X7R102K100V 1,000pF +10% 
RPE122X7R222K100V 2,200 +10 
RPE122X7R472K100V 4,700 +10 
RPE122X7R103K100V 10,000 +10 
RPE122X7R223K100V 22,000 +10 
RPE122X7R333K100V 33,000 +10 
RPE122X7R473K100V 47,000 +10 
RPE122X7R104K100V 100,000 +10 


* KIT-RPE-TR* (continued) 


Part No. Cap. Tol. 

Z5U 100V, 50 each value 
RPE122Z5U103M100V 10,000pF +20% 
RPE122Z5U104M100V 100,000 +20 

aU Meee |e | 
RPE122Z5U224M050V 220,000pF +20% 
RPE122Z5U334M050V 330,000 +20 
RPE123Z5U474M050V 470,000 +20 
RPE123Z5U105M050V 1,000,000 +20 


“Supplied with typical Tape & Reel lead forms. 


CAPACITORS— 
DISC, SAFETY 


* KIT-SAFETY-CAPACITOR 


®@ Meet UL, CSA, SEV, VDE, etc. standards 


Part No. 


DE7090B101KVA1-KC 
DE7090B151KVA1-KC 
DE7090B221KVA1-KC 
DE7090B331KVA1-KC 
DE7090B471KVA1-KC 


DE7090B102KVA1-KC 
DE7100F222MVA1-KC 
DE7120F332MVA1-KC 
DE7150F472MVA1-KC 
DE7100FZ472PVA1-KC 


DE7150F103MVA1-KC 
DE7150FZ103PVA1-KC 
DE2110F682MAC125-MX 
DE1910E472MACT4K-KD 
DE1410E222MACT4K-KD 


400, 250, 125VAC 25 each value 


Cap. Tol. 
100pF + 10% 
150 +10 
220 +10 
330 +10 
470 +10 

1,000 +10 

2,200 + 20 

3,300 +20 

4,700 + 20 

4,700 +100, —O0 

10,000 + 20 
10,000 +100, —0 

6,800 + 20 

4,700 +20 

2,200 +20 


* STANDARD DISTRIBUTOR ITEMS 
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DESIGN ENGINEERING KITS 


CAPACITORS— 
CHIP MONOLITHIC, 
MICROWAVE 


® Miniature sizes 

® Very high Q at high frequencies 

®@ High RF power capabilities 

@ Impervious to adverse environmental conditions 
® Low dissipation factors 

@ Perfect retrace capability 

® High temperature stability 

® Low noise 


* KIT-MA18-001 


* KIT-MA18-003 


(Designer Kit) 
Part No. 


no} 
nl 


(Evaluation Kit) 


Part No. 
P90 150V, 5 each value 


MA181ROB 
MA181R8C 
MA182R7D 
MA183R3D 
MA184R7D 


MA185R7D 
MA188R2K 
MA18100K 
MA18120K 
MA18150K 


MA18220K 
MA18360K 
MA18470K 
MA18560K 
MA18820K 


Hilt HHH I 


x KIT-MA18-002 
(Tune Kit) 


MA180R3B 
MA180R4B 
MA180R5B 
MA180R6B 
MA180R7B 


MA180R8B 
MA180R9B 
MA181ROB 
MA181R2B 
MA181R4B 


MA181R5B 
MA181R6B 
MA181R8B 
MA181R9B 
MA182R0B 


MA182R1B 
MA182R2B 
MA182R4B 
MA182R7B 
MA183RO0B 


MA183R6C 
MA183R9C 
MA184R7C 
MA185R1C 
MA185R6C 


MA186R2C 
MA186R8J 
MA188R2J 
MA189R1J 
MA18100J 


HhHHHH HHHHH HARRAH AAR OAH HEH OHHH 


ae 
aagag. 
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MA181ROB 1.0 
MA181R3B 1.3 
MA181R6B 1.6 
MA181R9B 1:9 
MA182R1B 21 
MA182R7C or 
MA183R3C 3.3 
MA183R9C 3.9 
MA184R7C 4.7 
MA185R6C 5.6 
MA186R8J 6.8 
MA187R5J 7.5 
MA188R5J 8.2 
MA189R1J 9.1 
MA18100J 10 
MA18120J 12 
MA18150J 15 
MA18180J 18 
MA18220J 22 
MA18240J 24 
MA18270J 27 
MA18330J 33 
MA18360J 36 
MA18390J 39 
MA18470J 47 
MA18560J 56 
MA18680K 68 
MA18750K 75 
MA18820K 82 


*KIT-MA28-001 (1 
* KIT-MA22-001-MS (2) 


(Evaluation Kit) 


HH HHH HAHAH HHH HHH HHH OE] 


Vaan 
SCCOHK GHaMUGaMG aGMGGaG aGaag |. 


% 


Part No. 
MA281RO0C 1.0pF 
MA282R2D 2.2 
MA283R6D 3.6 
MA285R6D 5.6 
MA287R5D 7.5 
MA28110J 11 
MA28160J 16 
MA28240J 24 
MA28360J 36 
MA28510J 51 
MA28750J 75 
MA28101J 100 
MA28201J 200* 
MA28471M 470* 
MA28621M 620** 


*300VDC **200VDC 


* KIT-MA28-002 (1) 


KIT-MA22-002-MS (2) 
(Tune Kit) 


5pF 


i) 


HHHHH HAHAH ARH 


Ny . . . . 
Sona ADAG wownwm 


% 


Part No. 


MA280R3B 0.3 
MA280R4B 0.4 
MA280R5B 0.5 
MA280R6B 0.6 
MA280R7B 0.7 
MA280R8B 0.8 
MA280R9B 0.9 
MA281ROB 1.0 
MA281R2B 1.2 
MA281R4B 1.4 


HEHEHE HEE EH 


DESIGN ENGINEERING KITS 


we CAPACITORS— * KIT-MA28-003 (1) 
CHIP MONOLITHIC, ‘coe 


MICROWAVE (continued) 
* KIT-MA28-002 (1) (continued) 
(Tune Kit) MA28201K - 
MA28221K +10 
Part No. MA28241K +10 
90 500V, 5 each value (contin MA28301K 300** +10 
MA281R5B 1.5pF MA28361M 360°" +20 
MA281R6B 16 MA28431M 430 +20 
MA281R8B 18 MA28471M 470** +20 
MA281R9B 19 MA28511M 510** +20 
MA282R0B 20 MA28561M 560** +20 
MA282R1B 24 MA28621M +20 
MA282R2B 2.2 *300VDC **200VDC 
MA282R4B 2.4 (1) Termination-Palladium silver, nickel interface, solder (SN62) 
MA282R7B 2.7 (2) Termination-Microstrip leads 
ee SR EET, 
MA283R6C 3.6 
MA283R9C 3.9 
MA284R7C 4.7 KIT-MA58-001 
MA285R1C 5.1 (Evaluation Kit) 
MA285R6C 5.6 
MA286R2C 6.2 
MA286R8J 6.8 f co 
MA288R2J 8.2 5 
MA289R1J 94 wAsanee 
MA28100J 0 eared ince 
MA582R7D 
* KIT-MA28-003 (1) MASG4R7D 
(Designer Kit) MAS585R6D 
MA586R8K 
SS MA58100K 
PIU DUOV, » ea = : MA58120K 
MA280R3B 0.3pF + 1pF MA58150K 
MA280R4B 0.4 +4 MA58220K 
MA280R5B 0.5 = MA58330K 
MA280R6B 0.6 +4 MA58470K 
MA280R7B 0.7 = sa MA58560K 
MA280R8B 0.8 +4 MAS8101K 
MA280R9B 0.9 +4 
MA281R2B i2 +1 KIT-MA68-001 
MA281R5C 1.5 + .25 (Evaluation Kit) 
MA281R8C 1.8 + .25 
MA282R2C 2.2 + .25 —— 
MA282R7C 2.7 + .25 __ Part No. COG, 5 each ve 
MA283R0C 3.0 #225 
MA283R3C 3.3 + 25 Sepia 
MA283R6C 3.6 + .25 MA683R6D 
MA284R3C 4.3 + .25 MA685R6D 
MA285R6C 5.6 #,.25 MA686R8D 
MA286R2C 6.2 + .25 
MA286R8J 6.8 + 5% eaten | 
MA288R2J 8.2 +5 MA68330J 
asso 3 ment 
P= 
MA28110J 11 +5 herria 
MA28130J 13 +5 MA68471M 
MA28160J 16 +5 MA68681M 
MA28180J 18 £5 [ MA68102M 
MA28240J 24 +5 
MA28270J eT +5 
+5 
or | : GAH708 and 710 
MA28360J 36 +5 DESIGN ENGINEERING KITS 
Soseal Pe - : GRH708 and 710 Design Engineering Kits are offered as well. 
MA28560K 56 +10 Both kits contain 10 pieces each of 15 different part numbers 
—_ MA28620K 62 +10 covering the full range of values in each respective size. 
i persep a Fs a Please consult your local Murata Electronics Sales Office for 
MA28131K 130* +10 further information on these kits. 
MA28161K 160* +10 
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DESIGN ENGINEERING KITS 


CAPACITORS— * KIT-TZSBOX-3 
CHIP TRIMMING 


® Miniature Size 
® Designed for auto-placement 


TZBX4Z030BA110 3.0pF 


‘ I TZBX4Z060BA110 2.0 6.0 NPO 
@ Can be immersed in flux and solder bath TZBX4Z100BA110 3.0 10.0 NPO 
TZBX4R200BA110 4.5 20.0 N750 
TZBX4P300BA110 6.5 30.0 N1200 
TZBX4P400BA110 9.0 40.0 
* KIT-TZSBOX-1 TZBX4Z250BA110 4.0 
TZBX4R500BA110 7.0 
TZBX4R200BB110 4.5 
__TZ03, 8 each ve TZBX4P300BB110 6.5 
TZ03Z2R3FR169 TZBX4Z060BB110 2.0 
TZ03Z050FR169 TZBX4Z100BB110 3.0 
TZ03Z070FR169 NPO TZBX4R200BC110 4.5 
TZ03Z100FR169 NPO TZBX4Z060BD110 2.0 
TZ03N100FR169 N220 TZBX4Z100BD110 3.0 
TZ03T110FR169 f TZBX4R200BD110 45 
TZ03T200FR169 4.2 TZBX4Z060BE110 2.0 
TZ03R200FR169 4.2 TZBX4Z100BE110 3.0 
TZ03R300FR169 5.2 TZBX4R200BE110 45 
TZ03P450FR169 6.8 TZBX4Z060BB110 2.0 
TZ03P600FR169 9.8 
ee ee TZBX4Z100BB110 3.0 


_ TZ03R900FR169 


~ TZBX4Z030BC110 


* KIT-TZSBOX-4 

TZBX4Z060BC110 

TZBX4Z100BC110 3.0 Part No. 

TZBX4R200BC110 45 TZ0 ck 

TZBX4P300BC110 65 TZ03Z070FR169 

TZBX4P400BC110 9.0 TZ03Z100FR169 27 10.0 NPO 

TZBX4Z250BC110 4.0 TZ03T110FR169 3.0 11.0 N450 

TZBX4R500BC110 7.0 TZ03T200FR169 42 20.0 N450 
TZ03R200FR169 4.2 20.0 N750 
TZ03R300FR169 5.2 30.0 N750 
TZ03P450FR169 


* KIT-TZSBOX-2 ‘TZ03Z500FR1 69 


: ‘TZBX4Z030BA110 
ceRUIS ia TZBX4Z060BA110 2.0 6.0 NPO 
TZBX4Z030BA110 TZBX4Z100BA110 10.0 NPO 
TZBX4Z060BA110 : TZBX4R200BA110 20.0 N750 
Eeavermario ae TZBX4P300BA110 30.0 N1200 
TZBX4P400BA110 N1200 
TZBX4P300BA110 6.5 TZBX42250BA710 
TZBX4P400BA110 9.0 TZBX4R500BA110 
TZBX4Z250BA110 4.0 - 
TZBX4R500BA110 7.0 
TZBX4Z060BB110 2.0 TZC03Z030A110 
TZBX4Z100BB110 3.0 TZC03Z060A110 
TZBX4R200BB110 4.5pF TZC03P100A110 
TZBX4P300BB110 65 TZCO03P200A110 
TZBX4Z060BE110 2.0 TZCO3P300A110 
TZBX4Z100BE110 3.0 
TZBX4R200BE110 45 
TZBX4P400BE11 9.0 
‘TZC03Z030A110 | 
TZC03Z060A110 
TZC03R100A110 
TZCO03P200A110 
TZC03P300A110 


* Available as standard through authorized Murata Electronics Distributors. 
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For Technical Information, call— 
Regional Sales Offices 


Midwest: 
(810) 348-9975 


Northwest: 
(503) 646-4973 


Southwest: 
(310) 436-8700 


Northeast: 
(617) 356-4155 


Southeast: 
(404) 436-1300 


For Catalog Information, call— 
1-800-831-9172 


zuuPata | 


Marketing Communications 
2200 Lake Park Drive 
Smyrna, Georgia 30080 
Telex: 26-1301 

Fax: 404-436-3030 


© 1994, Murata Electronics North America, Inc. 


